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PROBLEM TO BE SOLVED: To properly control an 
internal combustion engine even when an opening 
area or an operating angle of intake and exhaust 
valves are changed by controlling the internal 
combustion engine on the basis of not only the 
cylinder internal pressure at the peak of combustion 
pressure but also the cylinder internal pressure at a 
time excluding the peak of the combustion pressure. 
SOLUTION: This controller comprises a valve lifting 
amount changing device 9 as a variable valve system 
for changing an opening area or an operating angle 
of at least one of the intake valve 2 and the exhaust 
valve 3, the cylinder internal pressure is calculated on 
the basis of the opening area or the operating angle 
of at least one of the intake valve 2 and the exhaust valve 3, and the internal combustion 
engine is controlled on the basis of the cylinder internal pressure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by tihe use of tihxs translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control unit of the internal combustion engine characterized by providing the good 
fluctuation valve system for changing one [ at least ] opening area of an inlet valve and an exhaust 
valve in the control imit of the internal combustion engine which controlled the intemal combustion 
engine based on cylinder intemal pressure, computing cylinder intemal pressure based on one [ at 
least ] opening area of the inlet valve and exhaust valve you are made to change by the good 
fluctuation valve system, and controlling an intemal combustion engine based on the cylinder 
intemal pressure. 

[Claim 2] The control unit of the intemal combustion engine characterized by providing the good 
fluctuation valve system for changing one [ at least ] working angle of an inlet valve and an exhaust 
valve in the control unit of the intemal combustion engine which controlled the intemal combustion 
engine based on cylinder intemal pressure, computing cylinder intemal pressure based on one [ at 
least ] working angle of the inlet valve and exhaust valve you are made to change by the good 
fluctuation valve system, and controlling an intemal combustion engine based on the cyhnder 
intemal pressure. 

[Claim 3] The control unit of the intemal combustion engine according to claim 1 or 2 characterized 
by providing the good fluctuation valve system for changing one [ at least ] opening area and 
working angle of an inlet valve and an exhaust valve, computing cylinder intemal pressure based on 
one [ at least ] opening area and working angle of the inlet valve and exhaust valve you are made to 
change by the good fluctuation valve system, and controlling an intemal combustion engine based on 
the cylinder intemal pressure. 

[Claim 4] The control unit of the intemal combustion engine according to claim 3 characterized by 
computing cylinder intemal pressure based on the phase of an inlet valve, the pressure within 
inhalation of air, and an engine rotational frequency, and controlling an intemal combustion engine 
based on the cylinder intemal pressTire. 

[Claim 5] In the control unit of the intemal combustion engine which controlled the intemal 
combustion engine based on the temperature of a certain part in a gas column The good fluctuation 
valve system for changing one [ at least ] opening area of an inlet valve and an exhaust valve is 
provided. The control unit of the intemal combustion engine characterized by computing the gas 
temperature in a cylinder based on one [ at least ] opening area of the inlet valve and exhaust valve 
you are made to change by the good fluctuation valve system, and controlling an intemal combustion 
engine based on the gas temperature in the cylinder. 

[Claim 6] The control unit of the intemal combustion engine characterized by to provide the good 
fluctuation valve system for changing one [ at least ] working angle of an inlet valve and an exhaust 
valve in the control unit of the intemal combustion engine which controlled the intemal combustion 
engine based on the temperature of a certain part in a gas column, to compute the gas temperature in 
a cylinder based on one [ at least ] working angle of the inlet valve and exhaust valve you are made 
to change by the good fluctuation valve system, and to control an intemal combustion engine based 
on the gas temperature in the cylinder. 

[Claim 7] The control unit of the intemal combustion engine according to claim 5 or 6 characterized 
by providing the good fluctuation valve system for changing one [ at least ] opening area and 
working angle of an inlet valve and an exhaust valve, computing the gas temperature in a cylinder 
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based on one [ at least ] opening area and working angle of the inlet valve and exhaust valve you are 
made to change by the good fluctuation valve system, and controlling an internal combustion engine 
based on the gas temperature in the cylinder. 

[Claim 8] The control unit of the intemal combustion engine according to claim 7 characterized by 
computing the gas temperature in a cylinder based on the phase of an inlet valve, the pressure within 
inhalation of air, and an engine rotational frequency, and controlling an intemal combustion engine 
based on the gas temperature in the cylinder. 

[Claim 9] The control unit of an intemal combustion engine given in any 1 term of claims 5-8 
characterized by amending the gas temperature in a cylinder based on at least one of a cylinder wall 
temperature, an engine rotational frequency, an inhalation air content, the amoimt of intemal EGR 
gas, and intemal EGR gas temperature. 

[Claim 10] In the control xmit of the intemal combustion engine which possesses the good 
fluctuation valve system for either [ at least ] an inlet valve or an exhaust valve, and controlled the 
intemal combustion engine based on the intemal EGR gas rate or the amount The control unit of the 
intemal combustion engine characterized by computing an intemal EGR gas rate or an amoimt based 
on one [ at least ] opening area of the inlet valve and exhaust valve you are made to change by the 
good fluctuation valve system, and controlling an intemal combustion engine based on the intemal 
EGR gas rate or amount. 

[Claim 1 1] The control unit of the intemal combustion engine characterized by to provide the good 
fluctuation valve system for either [ at least ] an inlet valve or an exhaust valve, to compute an 
intemal EGR gas rate or an amount based on one [ at least ] working angle of the inlet valve and 
exhaust valve you are made to change by the good fluctuation valve system in the control unit of the 
intemal combustion engine which controlled the intemal combustion engine based on the intemal 
EGR gas rate or the amount, and to control an intemal combustion engine based on the intemal EGR 
gas rate or amoimt. 

[Claim 12] The control unit of the intemal combustion engine according to claim 10 or 1 1 
characterized by computing an intemal EGR gas rate or an amount baised on one [ at least ] opening 
area and working angle of the inlet valve and exhaust valve you are made to change by the good 
fluctuation valve system, and controlling an intemal combustion engine based on the intemal EGR 
gas rate or amount. 

[Claim 13] The control unit of the intemal combustion engine according to claim 12 characterized by 
computing an intemal EGR gas rate or an amount based on the phase of an inlet valve, the pressure 
within inhalation of air, and an engine rotational frequency, and controlling an intemal combustion 
engine based on the intemal EGR gas rate or amount. 

[Claim 14] The control unit of an intemal combustion engine given in any 1 term of claims 10-13 
characterized by amending an intemal EGR gas rate or an amount based on at least one of 
atmospheric pressure, the pressure in an exhaust pipe and the intemal EGR gas rate computed last 
time, or amoimts. 

[Claim 15] The control unit of the intemal combustion engine according to claim 10 characterized by 
computing an intemal EGR gas rate or an amount based on one [ at least ] opening area of the inlet 
valve and exhaust valve you are made to change by the good fluctuation valve system, and the 
pressure of the upstream of the inlet valve in a bulb overlap period and the pressure of the 
downstream, and controlling an intemal combustion engine based on the intemal EGR gas rate or 
amount. 

[Claim 16] The opening area for one [ at least ] predetermined time of every of the inlet valve and 
exhaust valve you are made to change by the good fluctuation valve system. Based on the pressure of 
the upstream of the inlet valve for every predetermined time in a bulb overlap period, and the 
pressure of the downstream, the interior EGR gas rate of an instant or an amount is computed. The 
control unit of the intemal combustion engine according to claim 15 characterized by controlling an 
intemal combustion engine based on the intemal EGR gas rate or amount obtained by integrating the 
interior EGR gas rate of an instant or amount. 

[Claim 17] The good fluctuation valve system for either [ at least ] an inlet valve or an exhaust valve 
is provided. In the control unit of the intemal combustion engine which presumes extent of the 
turbulence in a cylinder based on the opening area of the inlet valve you are made to change by the 
good fluctuation valve system, and controlled the intemal combustion engine based on extent of the 
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turbulence in the cylinder The control unit of the internal combustion engine characterized by 
presuming that extent of the turbulence in a cylinder increases as the opening area of the inlet valve 
you are made to change by the good fluctuation valve system decreases, and controlling an internal 
combustion engine based on extent of the turbulence in the presumed cylinder. 

[Claim 18] The control unit of the internal combustion engine according to claim 17 characterized by 
presimiing extent of the turbulence in a cylinder based on the working angle of an inlet valve, the 
phase of an inlet valve, the pressxire within inhalation of air, and an engine rotational frequency, and 
controlling an intemal combustion engine based on extent of the turbulence in the presumed 
cylinder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an intemal combustion engine's control vinit. 

[0002] 

[Description of the Prior Art] Conventionally, the control unit of the intemal combustion engine 
which controlled the intemal combustion engine based on cylinder intemal pressure is known. As an 
example of this kind of intemal combustion engine's control unit, there are some which were 
indicated by JP,9-53503,A, for example. Fuel oil consumption and ignition timing are computed 
based on the output value of the cylinder intemal pressure sensor for detecting cylinder intemal 
pressure, and the intemal combustion engine is controlled by an intemal combustion engine's control 
imit indicated by JP,9-53503,A based on the computed fuel oil consumption and ignition timing. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when cylinder intemal pressure is detected by 
the cylinder intemal pressure sensor like an intemal combustion engine's control unit indicated by 
JP,9-53503,A, the detected cylinder intemal pressure is a thing at the time of combustion pressure 
serving as a peak, and becomes a thing at the time of whenever [ after / a compression top dead 
center / 10 - 15 crank-angle ]. Therefore, depending on an intemal combustion engine's control unit 
indicated by JP,9-53503,A, an intemal combustion engine is imcontroUable based on cylinder 
intemal pressure at the times other than a combustion pressure peak period like the cylinder intemal 
pressure at the time of a compression top dead center, for example. When the opening area or the 
working angle of an induction-exhaust valve is made to change depending on an intemal combustion 
engine's control unit indicated by JP,9-53503,A which is not taking into consideration that cylinder 
intemal pressure changes in connection with the opening area or the working angle of an induction- 
exhaust valve being made to change by the moreover, for example, good fluctuation, valve system, 
an intemal combustion engine cannot be controlled appropriately. 

[0004] Moreover, the control xmit of the intemal combustion engine which controlled the intemal 
combustion engine based on the temperature of a certain part in a gas column is known 
conventionally. As an example of this kind of intemal combustion engine's control unit, there are 
some which were indicated by JP,4-81574,A, for example. Ignition timing is computed based on the 
output value of the wall-temperature sensor for detecting cylinder wall **, and the intemal 
combustion engine is controlled by an intemal combustion engine's control unit indicated by JP,4- 
8 1574, A based on the computed ignition timing. 

[0005] By the way, although ignition timing is computed based on cylinder wall ** and the intemal 
combustion engine is controlled by an intemal combustion engine's control unit indicated to have 
mentioned above by JP,4-81574,A based on the ignition timing, with cyHnder wall ** and the gas 
temperature in a cylinder, there is a remarkable difference and it can be said that suitable ignition 
timing becomes settled rather than a cylinder wall temperature based on the gas temperature in a 
cylinder. Therefore, depending on an intemal combustion engine's control unit indicated by JP,4- 
81574,A by which ignition timing is computed based on cylinder wall **, an intemal combustion 
engine is appropriately uncontrollable. When the opening area or the working angle of an induction- 
exhaust valve is made to change depending on an intemal combustion engine's control unit indicated 
by JP,4-81574,A which is not taking into consideration that the gas temperature in a cylinder 
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changes in connection with the opening area or the working angle of an induction-exhaust valve 
being made to change by the moreover, for example, good fluctuation,, valve system, an internal 
combustion engine cannot be controlled appropriately. 

[0006] Moreover, conventionally, the good fluctuation valve system for either [ at least ] an inlet 
valve or an exhaust valve is provided, and the control unit of the internal combustion engine which 
controlled the internal combustion engine based on the internal EGR gas rate or the amount is 
known. As an example of this kind of intemal combustion engine's control imit, there are some 
which were indicated by JP,9-209895,A, for example. In an intemal combustion engine's control imit 
indicated by JP,9-209895,A The good fluctuation valve system to which closing motion timing 
(valve timing) is shifted, without changing the die length of the valve-opening period of an inlet 
valve is prepared. Based on the sum with the amoimt of the burnt gas which remains as it is, ignition 
timing is computed in a gas column, without being discharged from the amount and gas column of a 
burnt gas which are again inhaled in a gas colximn, after being blown by the amount of intemal EGR 
gas (the amount of intemal exhaust gas recycling), i.e., an inhalation of air within the pipe one. The 
intemal combustion engine is controlled based on the computed ignition timing. 
[0007] However, in an intemal combustion engine's control unit indicated by JP,9-209895,A, 
although the shift amount of the closing motion timing of an induction-exhaust valve is taken into 
consideration when computing the amount of intemal EGR gas, the amount of modification of the 
opening area of an induction-exhaust valve is not taken into consideration. On the other hand, the 
ftinction to change the amount of valye lifts into a good fluctuation valve system is prepared, and 
when the opening area of an induction-exhaust valve is made to change by changing the amount of 
valve lifts, even if the closing motion timing of an induction-exhaust valve is not shifted, the actual 
amount of intemal EGR gas is changed considerably. Therefore, if the amount of interned EGR gas is 
computed without taking into consideration modification of the opening area of an induction-exhaust 
valve with an intemal combustion engine's control vmit indicated by JP,9-209895,A when the 
opening area of an induction-exhaust valve is made to change, the computed amoimt of intemal EGR 
gas and the actual amount of intemal EGR gas will be considerably different. When the opening area 
of an induction-exhaust valve is made to change depending on an intemal combustion engine's 
control unit indicated by JP,9-209895,A which is not taking into consideration that the amount of 
intemal EGR gas changes in coimection with getting it blocked, for example, the opening area of an 
induction-exhaust valve being made to change by the good fluctuation valve system, the amount of 
intemal EGR gas cannot be computed correctly, and an intemal combustion engine caimot be 
controlled appropriately. 

[0008] Moreover, in an intemal combustion engine's control unit indicated by JP,9-209895,A, 
although the shift amount of the closing motion timing of an induction-exhaust valve is taken into 
consideration when computing the amount of intemal EGR gas, the amoimt of modification of the 
working angle of an induction-exhaust valve of modification, i.e., the amoimt of the angle of rotation 
of the cam shaft equivalent to the valve-opening period of an induction-exhaust valve, is not taken 
into consideration. On the other hand, when the fimction, i.e., the fimction to make the valve-opening 
period of an induction-exhaust valve fluctuate, to change the working angle of an induction-exhaust 
valve into a good fluctuation valve system is prepared and the working angle of an induction-exhaust 
valve is made to change, whether the closing motion timing of an induction-exhaust valve is not 
shifted or the peak timing of the amount of valve lifts is not changed that is, the actual amount of 
intemal EGR gas is changed considerably. Therefore, if the amount of intemal EGR gas is computed 
without taking into consideration modification of the working angle of an induction-exhaust valve 
with an intemal combustion engine's control unit indicated by JP,9-209895,A when the working 
angle of an induction-exhaust valve is made to change, the computed amount of intemal EGR gas 
and the actual amount of intemal EGR gas will be considerably different. When the working angle of 
an induction-exhaust valve is made to change depending on an intemal combustion engine's control 
unit indicated by JP,9-209895,A which is not taking into consideration that the amount of intemal 
EGR gas changes in connection with getting it blocked, for example, the working angle of an 
induction-exhaust valve being made to change by the good fluctuation valve system, the amoimt of 
intemal EGR gas cannot be computed correctly, and an intemal combustion engine cannot be 
controlled appropriately. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/3/2007 



JP,2002-180894,A [DETAILED DESCRIPTION] 



Pages of 26 



[0009] Moreover, conventionally, the good fluctuation valve system for either [ at least ] an inlet 
valve or an exhaust valve is provided, extent of the turbulence in a cylinder is presumed based on the 
opening area of the inlet valve you are made to change by the good fluctuation valve system, and the 
control unit of the intemal combustion engine which controlled the internal combustion engine based 
on extent of the turbulence in the cylinder is known. As an example of this kind of intemal 
combustion engine's control unit, there are some which were indicated by JP,2000-73800,A, for 
example. In an intemal combustion engine's control unit indicated by JP,2000-73800,A, it is 
presumed that extent of the turbulence in a cylinder decreases as the opening area of the inlet valve 
you are made to change by the good fluctuation valve system decreases. 

[0010] However, in an intemal combustion engine's control unit indicated by JP,2000-73800,A, 
although it is presumed that extent of the turbulence in a cylinder decreases as the opening area of 
the inlet valve you are made to change by the good fluctuation valve system decreases, extent of the 
turbulence in a cylinder increases as the opening area of the inlet valve you are made to change by 
the good fluctuation valve system decreases actually. Therefore, if it presumes that extent of the 
turbulence in a cylinder decresises and an intemal combustion engine is controlled based on extent of 
the turbulence in the presumed cylinder as the opening area of an inlet valve decreases like [ in the 
case of an internal combustion engine's control unit indicated by JP,2000-73800,A ], when the 
opening area of an inlet valve is made to change by the good fluctuation valve system, an intemal 
combustion engine will no longer be controlled appropriately. 

[001 1] In view of said trouble, this invention can control an intemal combustion engine not only 
based on the cylinder intemal pressure of a combustion pressure peak period but based on the 
cylinder internal pressure at the times other than a combustion pressure peak period, and even if it is 
the case where the opening area or the working angle of an induction-exhaust valve is made to 
change, it aims at offering the control unit of the intemal combustion engine which can control an 
intemal combustion engine appropriately. 

[0012] Furthermore, even if this invention is the case where control an intemal combustion engine 
appropriately and the opening area or the working angle of an induction-exhaust valve is made to 
change him rather than the case where an intemal combustion engine is controlled based on cylinder 
wall **, it aims at offering the control imit of the intemal combustion engine which can control an 
intemal combustion engine appropriately. 

[0013] Furthermore, even if this invention is the case where the opening area or the working angle of 
an induction-exhaust valve is made to change, it computes the amount of intemal EGR gas correctly, 
and it aims at offering the control unit of the intemal combustion engine which can control an 
intemal combustion engine appropriately. 

[0014] Furthermore, even if this invention is the case where the opening area of an inlet valve is 
made to change by the good fluctuation valve system, it aims at offering the control imit of the 
intemal combustion engine which can presume extent of the turbulence in a cylinder correctly and 
can control an intemal combustion engine appropriately. 
[0015] 

[Means for Solving the Problem] In the control unit of the intemal combustion engine which 
controlled the intemal combustion engine based on cylinder intemal pressure according to invention 
according to claim 1 The good fluctuation valve system for changing one [ at least ] opening area of 
an inlet valve and an exhaust valve is provided. Cylinder intemal pressure is computed based on one 
[ at least ] opening area of the inlet valve and exhaust valve you are made to change by the good 
fluctuation valve system, and the control unit of the intemal combustion engine characterized by 
controlling an intemal combustion engine based on the cylinder intemal pressure is offered. 
[0016] In the control unit of an intemal combustion engine according to claim 1, cylinder intemal 
pressure is computed based on one [ at least ] opening area of the inlet valve and exhaust valve you 
are made to change by the good fluctuation valve system. Therefore, unHke the case where cylinder 
intemal pressure is detected, not only based on the cylinder intemal pressure of a combustion 
pressure peak period but the cylinder intemal pressure at the times other than a combustion pressure 
peak period, an intemal combustion engine is controllable by the cylinder intemal pressure sensor 
like an intemal combustion engine's control unit indicated by JP,9-53503,A. Furthermore, since an 
intemal combustion engine is controlled according to the cylinder intemal pressure computed based 
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on one [ at least ] opening area of an inlet valve and an exhaust valve, even if it is the case where the 
opening area of an induction-exhaust valve is made to change, an internal combustion engine is 
appropriately controllable. An internal combustion engine is controlled so that ignition timing carries 
out a lag, as the cylinder intemal pressure computed based on the opening area of an inlet valve as 
the opening area of an inlet valve increases to a detail increases and cylinder intemal pressure 
increases. Or an intemal combustion engine is controlled so that fuel oil consumption is made to 
increase, as the cylinder intemal pressure computed based on the opening area of an inlet valve as 
the opening area of an inlet valve increases increases and cylinder intemal pressure increases. 
[0017] In the control unit of the intemal combustion engine which controlled the intemal combustion 
engine based on cylinder intemal pressure according to invention according to claim 2 The good 
fluctuation valve system for changing one [ at least ] working angle of an inlet valve and an exhaust 
valve is provided. Cylinder intemal pressure is computed based on one [ at least ] working angle of 
the inlet valve and exhaust valve you are made to change by the good fluctuation valve system, and 
the control unit of the intemal combustion engine characterized by controlling an intemal 
combustion engine based on the cylinder intemal pressure is offered. 

[0018] In tiie control unit of an intemal combustion engine according to claim 2, cylinder intemal 
pressure is computed based on one [ at least ] working angle of the inlet valve and exhaust valve you 
are made to change by the good fluctuation valve system. Therefore, unlike the case where cylinder 
intemal pressure is detected, not only based on the cylinder intemal pressure of a combustion 
pressure peak period but the cylinder intemal pressure at the times other than a combustion pressure 
peak period, an intemal combustion engine is controllable by the cylinder intemal pressure sensor 
like an intemal combustion engine's control unit indicated by JP,9-53503,A. Furthermore, since an 
intemal combustion engine is controlled according to the cylinder intemal pressure computed based 
on one [ at least ] working angle of an inlet valve and an exhaust valve, even if it is the case where 
the working angle of an induction-exhaust valve is made to change, an intemal combustion engine is 
appropriately controllable. An intemal combustion engine is controlled so that ignition timing carries 
out a lag, as the cylinder intemal pressure computed based on the working angle of an inlet valve as 
the working angle of an inlet valve decreases, when an inlet valve carries out a close by-pass bulb 
completely to a detail for example, after an inhalation-of-air bottom dead point increases and 
cylinder intemal pressure increases. Moreover, an intemal combustion engine is controlled so that 
ignition timing carries out a lag, as the cylinder intemal pressure computed based on the working 
angle of an inlet valve as the working angle of an inlet valve increases, when an inlet valve carries 
out a close by-pass bulb completely before an inhalation-of-air bottom dead point increases and 
cylinder intemal pressure increases. Or an intemal combustion engine is controlled so that fuel oil 
consumption is made to increase, as the cylinder intemal pressure computed based on the working 
angle of an inlet valve as the working angle of an inlet valve decreases increases and cylinder 
intemal pressure increases. 

[0019] According to invention according to claim 3, the good fluctuation valve system for changing 
one [ at least ] opening area and working angle of an inlet valve and an exhaust valve is provided. 
Cylinder intemal pressure is computed based on one [ at least ] opening area and working angle of 
the inlet valve and exhaust valve you are made to change by the good fluctuation valve system, and 
the control unit of the intemal combustion engine according to claim 1 or 2 characterized by 
controlling an intemal combustion engine based on the cylinder intemal pressure is offered. 
[0020] Cylinder intemal pressure is computed based on one [ at least ] opening area and working 
angle of the inlet valve and exhaust valve you are made to change by the good fluctuation valve 
system, £ind an intemal combustion engine is controlled by the control xmit of an intemal combustion 
engine according to claim 3 based on the cylinder intemal pressure. Therefore, rather than the case 
where cylinder intemal pressure is computed only based on the opening area of an induction-exhaust 
valve, without being based on the working angle of an induction-exhaust valve, and the case where 
cylinder intemal pressure is computed based on the operation comer chisel of an induction-exhaust 
valve, without being based on the opening area of an induction-exhaust valve, cylinder intemal 
pressure can be computed correctly and an intemal combustion engine can be controlled 
appropriately. 

[0021] According to invention according to claim 4, cylinder intemal pressure is computed based on 
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the phase of an inlet valve, the pressure within inhalation of air, and an engine rotational frequency, 
and the control unit of the internal combustion engine according to claim 3 characterized by 
controlling an internal combustion engine based on the cylinder internal pressure is offered. 
[0022] Cylinder internal pressure is computed based on the phase of an inlet valve, the pressure 
within inhalation of air, and an engine rotational frequency, and an internal combustion engine is 
controlled by the control unit of an internal combustion engine according to claim 4 based on the 
cylinder intemal pressure. Therefore, rather than the case where cyUnder internal pressure is not 
computed based on the phase of an inlet valve, the pressure within inhalation of air, and an engine 
rotational frequency, cylinder intemal pressure can be computed correctly and an intemal 
combustion engine can be controlled appropriately. 

[0023] In the control unit of the intemal combustion engine which controlled the intemal combustion 
engine based on the temperature of a certain part in a gas column according to invention according to 
claim 5 The good fluctuation valve system for changing one [ at least ] opening area of an inlet valve 
and an exhaust valve is provided. The gas temperatxire in a cylinder is computed based on one [ at 
least ] opening area of the inlet valve and exhaust valve you are made to change by the good 
fluctuation valve system, and the control unit of the intemal combustion engine characterized by 
controlling an intemal combustion engine based on the gas temperature in the cylinder is offered. 
[0024] The gas temperature in a cylinder is computed based on one [ at least ] opening 2irea of the 
inlet valve and exhaust valve you are made to change by the good fluctuation valve system, and an 
intemal combustion engine is controlled by the control imit of an intemal combustion engine 
according to claim 5 based on the gas temperature in the cylinder. Therefore, an intemal combustion 
engine is appropriately controllable from the case where an intemal combustion engine is controlled 
based on cylinder wall ** like an intemal combustion engine's control unit indicated by JP,4- 
8 1574, A. Furthermore, since an intemal combustion engine is controlled according to the gas 
temperature in a cylinder computed based on one [ at least ] opening area of an inlet valve and an 
exhaust valve, even if it is the case where the opening area of an induction-exhaust valve is made to 
change, an intemal combustion engine is appropriately controllable. An intemal combustion engine 
is controlled so that ignition timing carries out a lag, as the gas temperature in a cylinder computed 
based on the opening area of an inlet valve as the opening area of an inlet valve increases to a detail 
becomes high and the gas temperature in a cylinder becomes high. 

[0025] In the control unit of the intemal combustion engine which controlled the intemal combustion 
engine based on the temperature of a certain part in a gas column according to invention according to 
claim 6 The good fluctuation valve system for changing one [ at least ] working angle of an inlet 
valve and an exhaust valve is provided. The gas temperature in a cylinder is computed based on one 
[ at least ] working angle of the inlet valve and exhaust valve you are made to change by the good 
fluctuation valve system, and the control imit of the intemal combustion engine characterized by 
controlling an intemal combustion engine based on the gas temperature in the cylinder is offered. 
[0026] The gas temperature in a cylinder is computed based on one [ at least ] working angle of the 
inlet valve and exhaust valve you are made to change by the good fluctuation valve system, and an 
intemal combustion engine is controlled by the control unit of an intemal combustion engine 
according to claim 6 based on the gas temperature in the cylinder. Therefore, an intemal combustion 
engine is appropriately controllable from the case where an intemal combustion engine is controlled 
based on cylinder wall ** like an intemal combustion engine's control unit indicated by JP,4- 
8 1574, A. Furthermore, since an intemal combustion engine is controlled according to the gas 
temperature in a cylinder computed based on one [ at least ] working angle of an inlet valve and an 
exhaust valve, even if it is the case where the working angle of an induction-exhaust valve is made to 
change, an intemal combustion engine is appropriately controllable. An intemal combustion engine 
is controlled so that ignition timing carries out a lag, as the gas temperature in a cylinder computed 
based on the working angle of an inlet valve as the working angle of an inlet valve increases, when 
an inlet valve carries out a close by-pass bulb completely to a detail for example, after an inhalation- 
of-air bottom dead point becomes high and the gas temperature in a cylinder becomes high. 
Moreover, an intemal combustion engine is controlled so that ignition timing carries out a lag, as the 
gas temperature in a cylinder computed based on the working angle of an inlet valve as the working 
angle of an inlet valve decreases, when an inlet valve carries out a close by-pass bulb completely 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/3/2007 



JP,2002-180894,A PETAILED DESCRIPTION] 



Page 6 of 26 



before an inhalation-of-air bottom dead point becomes high and the gas temperature in a cylinder 
becomes high. 

[0027] According to invention according to claim 7, the good fluctuation valve system for changing 
one [ at least ] opening area and working angle of an inlet valve and an exhaust valve is provided. 
The gas temperature in a cylinder is computed based on one [ at least ] opening area and working 
angle of the inlet valve and exhaust valve you are made to change by the good fluctuation valve 
system, and the control unit of the internal combustion engine according to claim 5 or 6 
characterized by controlling an internal combustion engine based on the gas temperature in the 
cylinder is offered. 

[0028] The gas temperature in a cylinder is computed based on one [ at least ] opening area and 
working angle of the inlet valve and exhaust valve you are made to change by the good fluctuation 
valve system, and an internal combustion engine is controlled by the control unit of an intemal 
combustion engine according to claim 7 based on the gas temperature in the cylinder. Therefore, 
rather than the case where the gas temperature in a cylinder is computed only based on the opening 
area of an induction-exhaust valve, without being based on the working angle of an induction- 
exhaust valve, and the case where the gas temperature in a cylinder is computed based on the 
operation comer chisel of an induction-exhaust valve, without being based on the opening area of an 
induction-exhaust valve, the gas temperature in a cylinder can be computed correctly and an intemal 
combustion engine can be controlled appropriately. 

[0029] According to invention according to claim 8, the gas temperature in a cylinder is computed 
based on the phase of an inlet valve, the pressure within inhalation of air, and an engine rotational 
frequency, and the control imit of the intemal combustion engine according to claim 7 characterized 
by controlling an intemal combustion engine based on the gas temperature in the cylinder is offered, 
[0030] The gas temperature in a cylinder is computed based on the phase of au inlet valve, the 
pressure within inhalation of air, and an engine rotational frequency, and an intemal combustion 
engine is controlled by the control unit of an intemal combustion engine according to claim 8 based 
on the gas temperature in the cylinder. Therefore, rather than the case where the gas temperature in a 
cylinder is not computed based on the phase of an inlet valve, the pressure within inhalation of air, 
and an engine rotational frequency, the gas temperature in a cylinder can be computed correctly and 
an intemal combustion engine can be controlled appropriately. 

[0031] According to invention according to claim 9, any 1 term of claims 5-8 characterized by 
amending the gas temperature in a cylinder based on at least one of a cylinder wall temperature, an 
engine rotational frequency, an inhalation air content, the amoimt of intemal EGR gas, and intemal 
EGR gas temperature is provided with the control unit of the intemal combustion engine of a 
publication. 

[0032] Since the gas temperature in a cylinder is amended based on at least one of a cylinder wall 
temperature, an engine rotational frequency, an inhalation air content, the amount of intemal EGR 
gas, and intemal EGR gas temperature, an intemal combustion engine is appropriately controllable 
by the control unit of an intemal combustion engine according to claim 9 from the case where the 
gas temperature in a cylinder is not amended based on at least one of them, 

[0033] In the control unit of the intemal combustion engine which according to invention according 
to claim 10 possesses the good fluctuation valve system for either [ at least ] an inlet valve or an 
exhaust valve, and controlled the intemal combustion engine based on the intemal EGR gas rate or 
the amount Based on one [ at least ] opening area of the inlet valve and exhaust valve you are made 
to change by the good fluctuation valve system, an intemal EGR gas rate or an amount is computed, 
and the control unit of the intemal combustion engine characterized by controlling an intemal 
combustion engine based on the intemal EGR gas rate or amoimt is offered. 
[0034] Based on one [ at least ] opening area of the inlet valve and exhaust valve you are made to 
change by the good fluctuation valve system, an intemal EGR gas rate or an amount is computed, 
and an intemal combustion engine is controlled by the control imit of an intemal combustion engine 
according to claim 10 based on the intemal EGR gas rate or amount. Therefore, without taking into 
consideration modification of the opening area of the induction-exhaust valve by the good 
fluctuation valve system like an intemal combustion engine^s control unit indicated by JP,9- 
209895,A, rather than the case where an intemal EGR gas rate or an amount is computed, an intemal 
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EGR gas rate or an amount caa be computed correctly, and an intemal combustion engine can be 
controlled appropriately. That is, even if it is the case where the opening area of an induction-exhaust 
valve is made to change, the amoimt of intemal EGR gas can be computed correctly, and an intemal 
combustion engine can be controlled appropriately. An intemal combustion engine is controlled so 
that ignition timing carries out a tooth lead angle, as the intemal EGR gas rate or amount computed 
based on the opening area of an inlet valve as the opening area of an inlet valve increases to a detail 
increases and an intemal EGR gas rate or an amount increases. 

[0035] In the control unit of the intemal combustion engine which according to invention according 
to claim 1 1 possesses the good fluctuation valve system for either [ at least ] an inlet valve or an 
exhaust valve, and controlled the intemal combustion engine based on the intemal EGR gas rate or 
the amount Based on one [ at least ] working angle of the inlet valve and exhaust valve you are made 
to change by the good fluctuation valve system, an intemal EGR gas rate or an amount is computed, 
and the control unit of the intemal combustion engine characterized by controlling an intemal 
combustion engine based on the intemal EGR gas rate or amount is offered. 

[0036] Based on one [ at least ] working angle of the inlet valve and exhaust valve you are made to 
change by the good fluctuation valve system, an intemal EGR gas rate or an amoxmt is computed, 
and an intemal combustion engine is controlled by the control unit of an intemal combustion engine 
according to claim 1 1 based on the intemal EGR gas rate or amoimt. Therefore, without taking into 
consideration modification of the working angle of the induction-exhaust valve by the good 
fluctuation valve system like an intemal combustion engine's control unit indicated by JP,9- 
209895, A, rather than the case where an intemal EGR gas rate or an amoimt is computed, an intemal 
EGR gas rate or an amount can be computed correctly, and an intemal combustion engine can be 
controlled appropriately. That is, even if it is the case where the working angle of an induction- 
exhaust valve is made to change, the amount of intemal EGR gas can be computed correctly, and an 
intemal combustion engine can be controlled appropriately. An intemal combustion engine is 
controlled so that ignition timing carries out a tooth lead angle, as the intemal EGR gas rate or 
amount computed based on the working angle of an inlet valve as the working angle of an inlet valve 
increases to a detail increases and an intemal EGR gas rate or an amount increases. 
[0037] According to invention according to claim 12, based on one [ at least ] opening area and 
working angle of the inlet valve and exhaust valve you are made to change by the good fluctuation 
valve system, an intemal EGR gas rate or an amount is computed, and the control unit of the intemal 
combustion engine according to claim 10 or 1 1 characterized by controlling an intemal combustion 
engine based on the intemal EGR gas rate or amount is offered. 

[0038] Based on one [ at least ] opening area and working angle of the inlet valve and exhaust valve 
you are made to change by the good fluctuation valve system, an intemal EGR gas rate or an amount 
is computed, and an intemal combustion engine is controlled by the control unit of an intemal 
combustion engine according to claim 12 based on the intemal EGR gas rate or amount. Therefore, 
rather than the case where an intemal EGR gas rate or an amount is computed only based on the 
opening area of an induction-exhaust valve, without being based on the working angle of an 
induction-exhaust valve, and the case where an intemal EGR gas rate or an amount is computed 
based on the operation comer chisel of an induction-exhaust valve, without being based on the 
opening area of an induction-exhaust valve, an intemal EGR gas rate or an amount can be computed 
correctly, and an intemal combustion engine can be controlled appropriately. 
[0039] According to invention according to claim 13, based on the phase of an inlet valve, the 
pressure within inhalation of air, and an engine rotational frequency, an intemal EGR gas rate or an 
amount is computed, and the control unit of the intemal combustion engine according to claim 12 
characterized by controlling an intemal combustion engine based on the intemal EGR gas rate or 
amount is offered. 

[0040] Based on the phase of an inlet valve, the pressure within inhalation of air, and an engine 
rotational frequency, an intemal EGR gas rate or an amount is computed, and an intemal combustion 
engine is controlled by the control unit of an intemal combustion engine according to claim 13 based 
on the intemal EGR gas rate or amount. Therefore, rather than the case where an intemal EGR gas 
rate or an amount is not computed based on the phase of an inlet valve, the pressure within inhalation 
of air, and an engine rotational frequency, an intemal EGR gas rate or an amoimt can be computed 
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correctly, and an internal combustion engine can be controlled appropriately. 
[0041] According to invention according to claim 14, any 1 term of claims 10-13 characterized by 
amending an internal EGR gas rate or an amount based on at least one of atmospheric pressure, the 
pressure in an exhaust pipe and the internal EGR gas rate computed last time, or amounts is provided 
with the control unit of the intemal combustion engine of a publication. 

[0042] Since an intemal EGR gas rate or an amoxmt is amended based on at least one of atmospheric 
pressure, the pressure in an exhaust pipe and the intemal EGR gas rate computed last time, or 
amounts, an intemal combustion engine is appropriately controllable by the control unit of an 
intemal combustion engine according to claim 14 from the case where an intemal EGR gas rate or an 
amount is not amended based on at least one of them. 

[0043] According to invention according to claim 15, based on one [ at least ] opening area of the 
inlet valve and exhaust valve you are made to change by the good fluctuation valve system, and the 
pressure of the upstream of the inlet valve in a bulb overlap period and the pressure of the 
downstream, an intemal EGR gas rate or an amount is computed, and the control unit of the intemal 
combustion engine according to claim 10 characterized by controlUng an intemal combustion engine 
based on the intemal EGR gas rate or amount is offered. 

[0044] Based on one [ at least ] opening area of the inlet valve and exhaust valve you are made to 
change by the good fluctuation valve system, and the pressure of the upstream of the inlet valve in a 
bulb overlap period and the pressure of the downstream, an intemal EGR gas rate or an amount is 
computed, and an intemal combustion engine is controlled by the control unit of an intemal 
combustion engine according to claim 15 based on the intemal EGR gas rate or amount. Therefore, 
rather than the case where an intemal EGR gas rate or an amount is computed only based on one [ at 
least ] opening area of the inlet valve and exhaust valve you are made to change by the good 
fluctuation valve system, and an intemal EGR gas rate or an amount is not computed based on the 
pressure of the upstream of the inlet valve in a bulb overlap period, and the pressure of the 
downstream, an intemal EGR gas rate or an amount can be computed correctly, and an intemal 
combustion engine can be controlled appropriately. 

[0045] The opening area for one [ at least ] predetermined time of every of the inlet valve and 
exhaust valve you are made to change by the good fluctuation valve system according to invention 
according to claim 16, Based on the pressure of the upstream of the inlet valve for every 
predetermined time in a bulb overlap period, and the pressure of the downstream, the interior EGR 
gas rate of an instant or an amount is computed. The control unit of the intemal combustion engine 
according to claim 15 characterized by controlling an intemal combustion engine based on the 
intemal EGR gas rate or amoimt obtained by integrating the interior EGR gas rate of an instant or 
amount is offered. 

[0046] In the control unit of an intemal combustion engine according to claim 16 The opening area 
for one [ at least ] predetermined time of every of the inlet valve and exhaust valve you are made to 
change by the good fluctuation valve system. Based on the pressure of the upstream of the inlet valve 
for every predetermined time in a bulb overlap period, and the pressure of the downstream, the 
interior EGR gas rate of an instant or an amount is computed. An intemal combustion engine is 
controlled based on the intemal EGR gas rate or amount obtained by integrating the interior EGR gas 
rate of an instant or amount. Therefore, even if it is the case that change of the opening area of an 
induction-exhaust valve, the pressure of the upstream of the inlet valve in a bulb overlap period, and 
the pressure of the downstream is large, an intemal EGR gas rate or an amoxmt can be computed 
correctly, and an intemal combustion engine can be controlled appropriately. 
[0047] According to invention according to claim 17, the good fluctuation valve system for either 
[ at least ] an inlet valve or an exhaust valve is provided. In the control unit of the intemal 
combustion engine which presumes extent of the turbulence in a cylinder based on the opening area 
of the inlet valve you are made to change by the good fluctuation valve system, and controlled the 
intemal combustion engine based on extent of the turbulence in the cylinder It presumes that extent 
of the turbulence in a cylinder increases as the opening area of the inlet valve you are made to 
change by the good fluctuation valve system decreases, and the control unit of the intemal 
combustion engine characterized by controlling an intemal combustion engine based on extent of the 
turbulence in the presumed cylinder is offered. 
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[0048] It is presumed that extent of the turbulence in a cyhnder increases as the opening area of the 
inlet valve you are made to change by the good fluctuation valve system decreases, and based on 
extent of the turbulence in the presumed cylinder, an intemal combustion engine is controlled by the 
control unit of an intemal combustion engine according to claim 17. Therefore, it is presumed that 
extent of the turbulence in a cylinder decreases as the opening area of an inlet valve decreases. It 
differs from an intemal combustion engine's control unit indicated by JP,2000-73800,A by which an 
intemal combustion engine is controlled based on extent of the turbulence in the presumed cylinder. 
Even if it is the case where the opening area of an inlet valve is made to change by the good 
fluctuation valve system, extent of the turbulence in a cylinder can be presumed correctly and an 
intemal combustion engine can be controlled appropriately. An intemal combustion engine is 
controlled so that ignition timing carries out a lag, as extent of the turbulence in a cylinder presumed 
based on the opening area of an inlet valve as the opening area of an inlet valve decreases in a detail 
increases and extent of the turbulence in a cylinder increases. 

[0049] According to invention according to claim 18, extent of the turbulence in a cylinder is 
presumed based on the working angle of an inlet valve, the phase of an inlet valve, the pressure 
within inhalation of air, and an engine rotational frequency, and the control imit of the intemal 
combustion engine according to claim 17 characterized by controlling an intemal combustion engine 
based on extent of the turbulence in the presumed cylinder is offered, 

[0050] Extent of the turbulence in a cylinder is presumed based on the phase of an inlet valve, the 
pressure within inhalation of air, and an engine rotational frequency, and an intemal combustion 
engine is controlled by the control xmit of an intemal combustion engine according to claim 1 8 based 
on extent of the turbulence in the presiuned cylinder. Therefore, rather than the case where extent of 
the turbulence in a cylinder is not presimied based on the phase of an inlet valve, the pressure within 
inhalation of air, and an engine rotational frequency, extent of the turbulence in a cylinder can be 
presiuned correctly and an intemal combustion engine can be controlled appropriately. 
[0051] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using 
an accompanying drawing. 

[0052] They are detail drawing, such as an inhalation-of-air system of the control unit of the intemal 
combustion engine which showed drawing 1 in the outline block diagram of the first operation 
gestalt of the control unit of the intemal combustion engine of this invention, and showed drawing 2 
to drawing 1 . In drawing 1 and drawing 2 , a cam for a cam for an inlet valve and 3 to open and 
close an exhaust valve, and for an intemal combustion engine and 2 make an inlet valve, as for 4, 
opening and closing [ 1 ] and 5 to make an exhaust valve opening and closing, the cam shaft; with 
which 6 is supporting the cam 4 for inlet valves, and 7 are cam shafts which are supporting the cam 5 
for exhaust valves. Drawing 3 is the detail drawing of the cam for inlet valves shown in drawing 1 , 
and a cam shaft. As shown in drawing 3 , the cam profile of the cam 4 of this operation gestalt is 
changing in the direction of a cam-shaft medial-axis line, that is, the cam 4 of this operation gestalt — 
the nose at the left end of drawing 3 — height ~ a right end nose ~ it is larger than height. Namely, as 
for the amount of valve lifts of the inlet valve 2 of this operation gestalt, the direction when the valve 
lifter is in contact with the right end of a cam 4 becomes small rather than the time of the valve lifter 
being in contact with the left end of a cam 4. 

[0053] It is the amount modification equipment of valve lifts for making explanation of drawing 1 
and drawing 2 move a cam 4 in the direction of a cam-shaft medial-axis line to an inlet valve 2, in 
order that retum, the combustion chamber where 8 was formed in the gas column, and 9 may change 
the amoimt of valve lifts. That is, by operating the amoimt modification equipment 9 of valve lifts, in 
the left end ( drawing 3 ) of a cam 4, a cam 4 and a valve lifter can be contacted or a cam 4 and a 
valve lifter can be contacted in the right end ( drawing 3 ) of a cam 4. When the amount of valve lifts 
of an inlet valve 2 is changed by the amount modification equipment 9 of valve lifts, the opening 
area of an inlet valve 2 will be changed in connection with it. In the inlet valve 2 of this operation 
gestalt, the opening area of an inlet valve 2 increases as the amount of valve lifts is increased. A 
driver for 10 to drive the amount modification equipment 9 of valve lifts and 1 1 are the closing 
motion timing shifters for shifting the closing motion timing of an inlet valve, without changing the 
valve-opening period of an inlet valve 2. That is, by operating the closing motion timing shifter 11, 
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the closing motion timing of an inlet valve 2 can be shifted to a tooth-lead-angle side, or can be 
shifted to a lag side. 12 is an oil control valve which controls the oil pressure for operating the 
closing motion timing shifter 1 1. In addition, both amount modification equipment 9 of valve lifts 
and closing motion timing shifter 1 1 will be contained in the good fluctuation valve system in this 
operation gestalt. 

[0054] A sensor for an oil pan mechanism and 15 to detect a fuel injection valve, and for a 
crankshaft and 14 detect the amount of valve lifts and closing motion timing shift amount of an inlet 
valve 2 in 13, as for 16 and 17 are the sensors for detecting an engine rotational frequency. An 
inhalation sky atmospheric temperature sensor for a cooling coolant temperature sensor for a 
pressure-of-induction-pipe sensor for 1 8 to detect the pressure within [ which supplies inhalation air 
in a gas column ] inhalation of air, and 19 to detect an air flow meter, and for 20 detect the 
temperature of internal combustion engine cooling water, and 21 to detect the temperature in the 
inhalation of air within the pipe one of the inhalation air supplied in a gas column, and 22 are ECUs 
(electronic control). For a cylinder, and 51 and 52, as for a surge tank and 54, an inlet pipe and 53 
are [ 50 / an exhaust pipe and 55 ] ignition plugs. 

[0055] Drawing 4 is detail drawing, such as flie amount modification equipment of valve lifts shown 
in drawing 1 . In drawing 4 , a coil for the magnetic substance with which 30 was connected with the 
cam shaft 6 for inlet valves, and 31 to energize the magnetic substance 30 on left-hand side, and 32 
are the compression spring for energizing the magnetic substance 30 on right-hand side. The amount 
which a cam 4 and a cam shaft 6 move to left-hand side increases, and the amoimt of valve lifts of an 
inlet valve 2 is made to decrease as the amoimt of energization to a coil 3 1 is increased. 
[0056] Drawing 5 is drawing having shown signs that the amount of valve lifts of an inlet valve 
changed in connection with the amount modification equipment of valve lifts operating. The amount 
of valve lifts of an inlet valve 2 is made to increase as are shown in drawing 5 and the amount of 
energization to a coil 3 1 decreases (a continuous line -> broken line -> alternate long and short dash 
line). Moreover, it is made to also change the valve-opening period of an inlet valve 2 with this 
operation gestalt in connection with the amount modification equipment 9 of valve lifts operating. 
That is, it is made to also change the working angle of an inlet valve 2. The working angle of an inlet 
valve 2 is made to increase to a detail in connection with the amount of valve lifts of an inlet valve 2 
being made to increase (a continuous line -> broken line -> alternate long and short dash line). 
Furthermore, it is made to also change the timing fi"om which the amount of valve lifts of an inlet 
valve 2 serves as a peak with this operation gestalt in connection with the amount modification 
equipment 9 of valve lifts operating. In connection with the amount of valve lifts of an inlet valve 2 
being made to increase, the timing from which the amount of valve lifts of an inlet valve 2 serves as 
a peak carries out a lag to a detail (a continuous line -> broken line -> altemate long and short dash 
line). 

[0057] Drawing 6 is detail drawing, such as a closing motion timing shifter shown in drawing 1 . In 
drawing 6 , a lag side cut way for a tooth-lead-angle side cut way for 40 to shift the closing motion 
timing of an inlet valve 2 to a tooth-lead-angle side and 41 to shift the closing motion timing of an 
inlet valve 2 to a lag side and 42 are oil pumps. The closing motion timing of an inlet valve 2 is 
made to shift to a tooth-lead-angle side as the oil pressure in the tooth-lead-angle side cut way 40 is 
increased. That is, the rotation phase of the cam shaft 6 to a crankshaft 13 carries out a tooth lead 
angle. On the other hand, the closing motion timing of an inlet valve 2 is made to shift to a lag side 
as the oil pressure of the lag side cut way 41 is increased. That is, the rotation phase of the cam shaft 
6 to a crankshaft 13 carries out a lag. 

[0058] Drawing 7 is drawing having shown signs that the closing motion timing of an inlet valve 
shifted in connection with a closing motion timing shifter operating. The closing motion timing of an 
inlet valve 2 is shifted to a tooth-lead-angle side as are shown in drawing 7 and the oil pressure in the 
tooth-lead-angle side cut way 40 is increased (a continuous line -> broken line -> altemate long and 
short dash line). At this time, the valve-opening period of an inlet valve 2 is not changed, that is, the 
die length of the period which the inlet valve 2 is opening is not changed. 

[0059] If the amount of valve lifts of an inlet valve 2, a working angle, and closing motion timing 
(phase) are made to change as mentioned above by the amount modification equipment 9 of valve 
lifts, and the closing motion timing shifter 1 1, cylinder internal pressure will change in connection 
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with it. Although cylinder internal pressure changes, if ignition is uniformly performed to 
predetermined timing, it shifts from the optimal ignition timing and an intemal combustion engine 
cannot be controlled appropriately. Therefore, in order to light to the optimal timing and to control 
an intemal combustion engine appropriately, it is necessary to compute correctly the amount of valve 
lifts of an inlet valve 2, a working angle, and the cylinder intemal pressure that changes with 
modification of closing motion timing (phase). 

[0060] Drawing 8 is the flow chart which showed the ignition timing calculation approach in this 
operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 8 , in step 100, it will be judged first whether it is at the engine starting 
time. At the time of YES, at the time of engine starting to which fuel increase in quantity is carried 
out, cylinder intemal pressure is computed correctly, it judges that it is not necessary to determine 
ignition timing based on it, and this routine is ended. On the other hand, it progresses to step 101 at 
the time of NO. At step 101, the cylinder intemal pressure reference condition PCYLb is computed 
based on the pressure PM and the engine rotational frequency NE the amoimt LT of valve Ufts, the 
working angle VA, the closing motion timing VT, and within inhalation of air of an inlet valve 2 at 
the time of a compression top dead center. 

[0061] Drawing 9 is drawing having shown the relation between the cylinder intemal pressure 
standard condition PCYLb, the amount LT of valve lifts, and the pressure PM within inhalation of 
air at the time of a compression top dead center. As shown in drawing 9 , the cylinder intemal 
pressure standard condition PCYLb becomes high at the time of the compression top dead center 
computed in step 101 as it becomes high as the amount LT of valve lifts becomes large, and the 
pressure PM within inhalation of air becomes high. Drawing 10 is drawing having shown the relation 
between the cylinder intemal pressure reference condition PCYLb, the working angle VA, and the 
pressure PM within inhalation of air at the time of a compression top dead center. As shown in 
drawing 10 , when an inlet valve 2 carries out the close by-pass bulb completely of the cylinder 
intemal pressure reference condition PCYLb after an inhalation-of-air bottom dead point, it becomes 
high at the time of the compression top dead center computed in step 101 as the working angle VA 
becomes small. Drawing 1 1 is drawing having shown the relation between the cylinder intemal 
pressure reference condition PCYLb, the working angle VA, and the pressure PM within inhalation 
of air at the time of a compression top dead center. As shown in drawing 1 1 , when an inlet valve 2 
carries out the close by-pass bulb completely of the cylinder intemal pressure reference condition 
PCYLb before an inhalation-of-air bottom dead point, it becomes high at the time of the compression 
top dead center computed in step 101 as the working angle VA becomes large. 
[0062] Drawing 12 is drawing having shown relation with the pressure PM the cylinder intemal 
pressure reference condition PCYLb, the closing motion timing (phase) VT, and within inhalation of 
air at the time of a compression top dead center. As shown in drawing 12 , when an inlet valve 2 
carries out the close by-pass bulb completely of the cylinder intemal pressure reference condition 
PCYLb after an inhalation-of-air bottom dead point, it becomes high at the time of the compression 
top dead center computed in step 101 as the closing motion timing (phase) VT carries out a tooth 
lead angle. Drawing 13 is drawing having shown relation with the pressure PM the cylinder intemal 
pressure reference condition PCYLb, the closing motion timing (phase) VT, and within inhalation of 
air at the time of a compression top dead center. As shown in drawing 13 , when an inlet valve 2 
carries out the close by-pass bulb completely of the cylinder intemal pressure reference condition 
PCYLb before an inhalation-of-air bottom dead point, it becomes high at the time of the compression 
top dead center computed in step 101 as the closing motion timing (phase) VT carries out a lag. 
Drawing 14 is drawing having shown the relation between the cylinder intemal pressure reference 
condition PCYLb and the engine rotational frequency NE at the time of a compression top dead 
center. As shown in drawing 14 , the cylinder intemal pressure reference condition PCYLb serves as 
a peak at the time of the compression top dead center computed in step 101, when the engine 
rotational frequency NE is medium speed. 

[0063] Based on the return and engine service condition of the present in step 102 subsequently the 
cylinder intemal pressure PCYL is computed by explanation of drawdng 8 from the cylinder intemal 
pressure reference condition PCYLb at the time of a compression top dead center at the time of a 
compression top dead center. Subsequently, at step 103, ignition timing SA is computed based on the 
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cylinder internal pressure PCYL, the engine rotational frequency NE, and the inhalation air content 
GN GN inhaled in a gas colimm per rotation, i.e., the inhalation air content which sets like 1 time of 
an inhalation-of-air line, and is inhaled in a gas column, at the time of a compression top dead center. 
Drawing 15 is drawing having shown the relation between the cylinder internal pressure PCYL and 
the inhalation air content GN inhaled in a gas column per rotation at the time of ignition timing SA 
and a compression top dead center. As shown in drawing 15 , the lag of the ignition timing SA 
computed in step 103 is carried out as the cylinder internal pressure PCYL becomes high at the time 
of a compression top dead center, and the lag of it is carried out as the inhalation air content GN 
inhaled in a gas column per rotation increases. Drawing 16 is drawing having shown the relation 
between ignition timing SA and the engine rotational frequency NE. The tooth lead angle of the 
ignition timing SA computed in step 103 is carried out as are shown in drawing 16 , and the engine 
rotational frequency NE becomes high. 

[0064] As mentioned above, in step 101 and step 102 of drawing 8 , cylinder internal pressure (at the 
time of a compression top dead center cylinder internal pressure PCYL) is computed based on the 
opening area of the inlet valve 2 you are made to change in connection with the amoxmt LT of valve 
lifts being changed by the amoxmt modification equipment 9 of valve lifts as a good fluctuation valve 
system, and an internal combustion engine is controlled by this operation gestalt based on the 
cylinder internal pressure. Therefore, unlike the case where cylinder intemal pressure is detected, not 
only based on the cylinder intemal pressure of a combustion pressure peak period but the cylinder 
intemal pressure at the times other than a combustion pressure peak period, an intemal combustion 
engine is controllable by the cylinder intemal pressure sensor according to this operation gestalt like 
an intemal combustion engine's control unit indicated by IP,9-53503,A. Furthermore, even if it is the 
case where the opening area of an inlet valve 2 is made to change, an intemal combustion engine is 
appropriately controllable, as shown in drawing 9 , the cylinder intemal pressure which the opening 
area of an inlet valve 2 increases and which is alike, follows and is computed based on the opening 
area of an inlet valve increases to a detail, and as shown in drawing 15 , cylinder intemal pressure 
increases to it ~ an intemal combustion engine is controlled so that it is alike, and it follows and 
ignition timing SA carries out a lag. 

[0065] Furthermore, in step 101 and step 102 of drawing 8 , cylinder intemal pressure (at the time of 
a compression top dead center cylinder intemal pressure PCYL) is computed based on the working 
angle VA of the inlet valve 2 you are made to change with the amoimt modification equipment 9 of 
valve lifts as a good fluctuation valve system, and an intemal combustion engine is controlled by this 
operation gestalt based on the cylinder intemal pressure. Therefore, unlike the case where cylinder 
intemal pressure is detected, not only based on the cylinder intemal pressure of a combustion 
pressure peak period but the cylinder intemal pressure at the times other than a combustion pressure 
peak period, an intemal combustion engine is controllable by the cylinder intemal pressure sensor 
according to this operation gestalt like an intemal combustion engine's control unit indicated by JP,9- 
53503,A. Furthermore, even if it is the case where the working angle VA of an inlet valve 2 is made 
to change, an intemal combustion engine is appropriately controllable, the cylinder intemal pressure 
to which the working 2ingle VA of an inlet valve 2 decreases and which is alike, follows and is 
computed based on the working angle VA of an inlet valve 2 increases to a detail, and as shown in 
drawing 10 , when an inlet valve 2 carries out a close by-pass bulb completely after an inhalation-of- 
air bottom dead point, as shown in drawing 15 , cylinder intemal pressure increases to it — an 
intemal combustion engine is controlled so that it is alike, and it follows and ignition timing SA 
carries out a lag. moreover, as shown in drawing 1 1 , when an inlet valve 2 carries out a close by- 
pass bulb completely before an inhalation-of-air bottom dead point, the cylinder intemal pressure 
which the working angle VA of an inlet valve 2 increases and which is alike, follows and is 
computed based on the working angle VA of an inlet valve 2 increases, and as shown in drawing 15 , 
cylinder internal pressure increases — an intemal combustion engine is controlled so that it is alike, 
and it follows and ignition timing SA carries out a lag. 

[0066] Moreover, in step 101 and step 102 of drawing 8 , cylinder intemal pressure (at the time of a 
compression top dead center cylinder intemal pressure PCYL) is computed based on both the 
opening area of the inlet valve 2 you are made to change with the amount modification equipment 9 
of valve lifts as a good fluctuation valve system, and the working angle VA, and an intemal 
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combustion engine is controlled by this operation gestalt based on the cylinder internal pressure. 
Therefore, according to this operation gestalt, rather than the case where cylinder internal pressure is 
computed only based on the opening area of an inlet valve 2, without being based on the working 
angle VA of an inlet valve 2, and the case where cylinder intemal pressure is computed based on the 
working angle VA of an inlet valve 2, without being based on the opening area of an inlet valve 2, 
cylinder intemal pressure can be computed correctly and an intemal combustion engine can be 
controlled appropriately. 

[0067] Moreover, in step 101 and step 102 of drawing 8 , cylinder intemal pressure (at the time of a 
compression top dead center cylinder intemal pressure PC YL) is computed based on the pressure 
PM and the engine rotational frequency NE the closing motion timing (phase) VT and within 
inhalation of air of an inlet valve 2, and an intemal combustion engine is controlled by this operation 
gestalt based on the cylinder intemal pressure. Therefore, according to this operation gestalt, rather 
than the case where cylinder intemal pressure is not computed based on the pressure PM and the 
engine rotational frequency NE the closing motion timing (phase) VT and within inhalation of air of 
an inlet valve 2, cylinder intemal pressure can be computed correctly and an intemal combustion 
engine can be controlled appropriately. 

[0068] In addition, although cylinder intemal pressure is computed based on the opening area of an 
inlet valve etc. and the intemal combustion engine is controlled by this operation gestalt based on the 
cylinder intemal pressure, it is also possible to compute cylinder intemal pressure based on the 
opening area of an exhaust valve etc., and to control an intemal combustion engine by other 
operation gestalten based on the cylinder intemal pressure. That is, this invention is applicable not 
only to an inlet valve but an exhaust valve. 

[0069] Hereafter, the second operation gestalt of the control unit of the intemal combustion engine of 
this invention is explained. The configuration of this operation gestalt is the same as the 
configuration of the first operation gestalt shown in drawing 1 - drawing 7 almost. Also in this 
operation gestalt, if the amount of valve lifts of an inlet valve 2, a working angle, and closing motion 
timing (phase) are made to change by the amount modification equipment 9 of valve lifts, and the 
closing motion timing shifter 11, cylinder intemal pressure will change in connection with it. 
Although cylinder intemal pressure changes, if fiiel oil consumption is defined uniformly, an actual 
air-fiiel ratio shifts from a target air-fiiel ratio, and cannot control an intemal combustion engine 
appropriately. Therefore, in order to compute the optimal fixel oil consumption and to control an 
intemal combustion engine appropriately, it is necessary to compute correctly the amount of valve 
lifts of an inlet valve 2, a working angle, and the cylinder intemal pressure that changes with 
modification of closing motion timing (phase). 

[0070] Drawing 17 is the flow chart which showed the fiiel-oil-consumption calculation approach in 
this operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 17 , in step 200, it will be judged first whether it is at the engine starting 
time. At the time of YES, since fixel oil consimiption becomes settled regardless of cylinder intemal 
pressure at the time of engine starting to which fiiel increase in quantity is carried out, in order to 
determine fiiel oil consumption, it judges that cylinder intemal pressure does not need to compute 
correctly, and this routine is ended. On the other hand, it progresses to step 201 at the time of NO. At 
step 201, the cylinder intemal pressure reference condition PCYLINb is computed based on the 
pressure PM and the engine rotational frequency NE the amount LT of valve lifts, the working angle 
VA, the closing motion timing VT, and within inhalation of air of an inlet valve 2 at the time of an 
inhalation-of-air bottom dead point. 

[0071] Drawing 18 is drawing having shown the relation between the cylinder intemal pressure 
standard condition PCYLINb, the amount LT of valve lifts, and the pressure PM within inhalation of 
air at the time of an inhalation-of-air bottom dead point. As shown in drawing 18 , the cylinder 
intemal pressure standard condition PCYLINb becomes high at the time of the inhalation-of-air 
bottom dead point computed in step 201 as it becomes high as the amount LT of valve lifts becomes 
large, and the pressure PM within inhalation of air becomes high. Drawing 19 is drawing having 
shown the relation between the cylinder intemal pressure reference condition PCYLINb, the working 
angle VA, and the pressure PM within inhalation of air at the time of an inhalation-of-air bottom 
dead point. As shown in drawing 19 , the cylinder intemal pressure reference condition PCYLINb 
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becomes high at the time of the inhalation-of-air bottom dead point computed in step 201 as the 
working angle VA becomes small. 

[0072] Drawing 20 is drawing having shown relation with the pressure PM the cylinder intemal 
pressure reference condition PCYLINb, the closing motion timing (phase) VT, and within inhalation 
of air at the time of an inhalation-of-air bottom dead point. As shown in drawing 20 , it becomes 
high at the time of the inhalation-of-air bottom dead point computed in step 201 as the closing 
motion timing (phase) VT carries out the tooth lead angle of the cylinder intemal pressure reference 
condition PCYLINb. Drawing 21 is drawing having shown the relation between the cylinder intemal 
pressure reference condition PCYLINb and the engine rotational frequency NE at the time of an 
inhalation-of-air bottom dead point. As shown in drawing 21 , the cylinder intemal pressure 
reference condition PCYLINb serves as a peak at the time of the inhalation-of-air bottom dead point 
computed in step 201, when the engine rotational frequency NE is mediimi speed. 
[0073] Based on the retum and engine service condition of the present in step 202 subsequently the 
cylinder intemal pressure PCYLIN is computed by explanation of drawing 17 from the cyUnder 
intemal pressure reference condition PCYLINb at the time of an inhalation-of-air bottom dead point 
at the time of an inhalation-of-air bottom dead point. Subsequently, at step 203, fiiel oil consumption 
QINJ is computed based on the cylinder intemal pressure PCYLIN and the closing motion timing (a 
phase, bulb overlap) VT at the time of an inhalation-of-air bottom dead point. Drawing 22 is drawing 
having shown the cylinder intemal pressure PCYLIN and relation with the closing motion timing (a 
phase, bulb overlap) VT at the time of fiiel oil consxunption QINJ and an inhalation-of-air bottom 
dead point. The fixel oil consumption QINJ computed in step 203 is made to increase as the cylinder 
intemal pressure PCYLIN becomes high at the time of an inhalation-of-air bottom dead point, and it 
is made to increase, as shown in drawing 22 as the lag of the closing motion timing (phase) VT is 
carried out (i.e., as the bulb overlap period of an inlet valve 2 and an exhaust valve 3 decreases). 
[0074] As mentioned above, in step 201 and step 202 of drawing 17 , cylinder intemal pressure (at 
the time of an inhalation-of-air bottom dead point cylinder intemal pressure PCYLIN) is computed 
based on the opening area of the inlet valve 2 you are made to change in connection with the amount 
LT of valve lifts being changed by the amount modification equipment 9 of valve lifts as a good 
fluctuation valve system, and an intemal combustion engine is controlled by this operation gestalt 
based on the cylinder intemal pressure. Therefore, imlike the case where cylinder internal pressure is 
detected, not only based on the cylinder intemal pressure of a combustion pressxu-e peak period but 
the cylinder intemal pressure at the times other than a combustion pressure peak period, an intemal 
combustion engine is controllable by the cylinder intemal pressure sensor according to this operation 
gestalt like an intemal combustion engine's control unit indicated by JP,9-53503,A. Furthermore, 
even if it is the case where the opening area of an inlet valve 2 is made to change, an intemal 
combustion engine is appropriately controllable, as shown in drawing 18 , the cylinder intemal 
pressure which the opening area of an inlet valve 2 increases and which is alike, follows and is 
computed based on the opening area of an inlet valve increases to a detail, and as shown in drawing 
22 , cylinder intemal pressure increases to it ~ an intemal combustion engine is controlled so that are 
alike, and it follows and fuel oil consumption QINJ is made to increase. 

[0075] Furthermore, in step 201 and step 202 of drawing 17 , cylinder intemal pressure (at the time 
of an inhalation-of-air bottom dead point cylinder intemal pressure PCYLIN) is computed based on 
the working angle VA of the inlet valve 2 you are made to change with the amount modification 
equipment 9 of valve lifts as a good fluctuation valve system, and an intemal combustion engine is 
controlled by this operation gestalt based on the cylinder intemal pressure. Therefore, unlike the case 
where cylinder intemal pressure is detected, not only based on the cylinder intemal pressure of a 
combustion pressure peak period but the cylinder intemal pressure at the times other than a 
combxxstion pressure peak period, an intemal combustion engine is controllable by the cylinder 
intemal pressure sensor according to this operation gestalt like an intemal combustion engine's 
control unit indicated by JP,9-53503,A. Furthermore, even if it is the case where the working angle 
VA of an inlet valve 2 is made to change, an intemal combustion engine is appropriately 
controllable, as shown in drawing 19 , the cylinder intemal pressure to which the working angle VA 
of an inlet valve 2 decreases and which is alike, follows and is computed based on the working angle 
VA of an inlet valve 2 increases to a detail, and as shown in drawing 22 , cylinder intemal pressure 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/3/2007 



JP,2002-180894,A [DETAILED DESCRIPTION] 



Page 15 of 26 



increases to it — an internal combustion engine is controlled so that are alike, and it follows and fuel 
oil consumption QINJ is made to increase. 

[0076] Moreover, in step 201 and step 202 of drawing 17 , cylinder internal pressure (at the time of 
an inhalation-of-air bottom dead point cylinder internal pressure PCYLIN) is computed based on 
both the opening area of the inlet valve 2 you are made to change with the amount modification 
equipment 9 of valve lifts as a good fluctuation valve system, and the working angle VA, and an 
intemal combustion engine is controlled by this operation gestalt based on the cylinder intemal 
pressure. Therefore, according to this operation gestalt, rather than the case where cylinder intemal 
pressure is computed only based on the opening area of an inlet valve 2, without being based on the 
working angle VA of an inlet valve 2, and the case where cylinder intemal pressure is computed 
based on the working angle VA of an inlet valve 2, without being based on the opening area of an 
inlet valve 2, cylinder intemal pressure can be computed correctly and an intemal combustion engine 
can be controlled appropriately. 

[0077] Moreover, in step 201 and step 202 of drawing 17 , cylinder intemal pressure (at the time of 
an inhalation-of-air bottom dead point cylinder intemal pressure PCYLIN) is computed based on the 
pressure PM and the engine rotational frequency NE the closing motion timing (phase) VT and 
within inhalation of air of an inlet valve 2, and an intemal combustion engine is controlled by this 
operation gestalt based on the cylinder intemal pressure. Therefore, according to this operation 
gestalt, rather than the case where cylinder intemal pressure is not computed based on the pressure 
PM and the engine rotational frequency NE the closing motion timing (phase) VT and within 
inhalation of air of an inlet valve 2, cylinder intemal pressure can be computed correctly and an 
intemal combustion engine can be controlled appropriately. 

[0078] In addition, although cylinder intemal pressure is computed based on the opening area of an 
inlet valve etc. and the intemal combustion engine is controlled by this operation gestalt based on the 
cylinder intemal pressure, it is also possible to compute cylinder intemal pressure based on the 
opening area of an exhaust valve etc., and to control an intemal combustion engine by other 
operation gestalten based on the cylinder intemal pressure. That is, this invention is applicable not 
only to an inlet valve but an exhaust valve. 

[0079] Hereafter, the third operation gestalf of the control imit of the intemal combustion engine of 
this invention is explained. The configuration of this operation gestalt is the same as the 
configuration of the first operation gestalt shown in drawing 1 - drawing 7 almost. If the amount of 
valve lifts of an inlet valve 2, a working angle, and closing motion timing (phase) are made to 
change by the amount modification equipment 9 of valve lifts, and the closing motion timing shifter 
1 1 , the gas temperature in a cylinder will change in connection with it. Although the gas temperature 
in a cylinder changes, if ignition is uniformly performed to predetermined timing, it shifts from the 
optimal ignition timing and an intemal combustion engine cannot be controlled appropriately. 
Therefore, in order to light to the optimal timing and to control an intemal combustion engine 
appropriately, it is necessary to compute correctly the amount of valve lifts of an inlet valve 2, a 
working angle, and the gas temperature in a cylinder that changes with modification of closing 
motion timing (phase). 

[0080] Drawing 23 is the flow chart which showed the ignition timing calculation approach in this 
operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 23 , in step 300, it will be judged first whether it is at the engine starting 
time. At the time of YES, at the time of engine starting to which fiiel increase in quantity is carried 
out, the gas temperature in a cylinder is computed correctly, it judges that it is not necessary to 
determine ignition timing based on it, and this routine is ended. On the other hand, it progresses to 
step 301 at the time of NO. At step 301, the gas-temperature reference condition TCYLb in a 
cylinder is computed based on the pressure PM and the engine rotational frequency NE the amount 
LT of valve lifts, the working angle VA, the closing motion timing VT, and within inhalation of air 
of an inlet valve 2 at the time of a compression top dead center. 

[0081] Drawing 24 is drawing having shown the gas-temperature standard condition TCYLb in a 
cylinder, the amoimt LT of valve lifts, and relation with the closing motion timing (phase) VT at the 
time of a compression top dead center. At the time of the compression top dead center computed in 
step 301, the gas-temperature standard condition TCYLb in a cylinder becomes high as the amount 
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LT of valve lifts becomes large, and as shown in drawing 24 , when an inlet valve 2 carries out a 
close by-pass bulb completely after an inhalation-of-air bottom dead point, it becomes high as the 
tooth lead angle of the closing motion timing (phase) VT is carried out. At the time of the 
compression top dead center computed in step 301, the gas-temperature standard condition TCYLb 
in a cylinder becomes high as the amount LT of valve lifts becomes large, and as shown in drawing 
25 , when an inlet valve 2 carries out a close by-pass bulb completely before an inhalation-of-air 
bottom dead point, it becomes high as the lag of the closing motion timing (phase) VT is carried out. 
Drawing 26 is drawing having shown the relation between the gas-temperature standard condition 
TCYLb in a cylinder, the amount LT of valve lifts, and the working angle VA at the time of a 
compression top dead center. As shown in drawing 26 , when an inlet valve 2 carries out the close 
by-pass bulb completely of the gas-temperature reference condition TCYLb in a cylinder after an 
inhalation-of-air bottom dead point, it becomes high at the time of the compression top dead center 
computed in step 301 as the working angle VA becomes large. Drawdng 27 is drawing having shown 
the relation between the gas-temperature standard condition TCYLb in a cylinder, the amount LT of 
valve lifts, and the working angle VA at the time of a compression top dead center. As shown in 
drawing 27 , when an inlet valve 2 carries out the close by-pass bulb completely of the gas- 
temperature reference condition TCYLb in a cylinder before an inhalation-of-air bottom dead point, 
it becomes high at the time of the compression top dead center computed in step 301 as the working 
angle VA becomes small. 

[0082] Drawing 28 is drawing having shovra relation with the pressure PM the gas-temperature 
reference condition TCYLb in a cylinder, and within inhalation of air at the time of a compression 
top dead center. As shown in drawing 28 , the gas-temperature reference condition TCYLb in a 
cylinder becomes high at the time of the compression top dead center computed in step 301 as the 
pressure PM within inhalation of air becomes high. As shovra in drawing 29 , the gas-temperature 
reference condition TCYLb in a cylinder serves as a peak at the time of the compression top dead 
center computed in step 301, when the engine rotational frequency NE is mediimi speed. 
[0083] The retum and heat-receiving correction value KTWALL based on [ subsequently ] cylinder 
wall ** Twall at step 302 is computed by explanation of drawing 23 . Cylinder wall ** Twall is 
presumed based on the following formula. 
Twall=(Kl xGa(i)-Tw(i)-Twall (i- 1 )) xK2+Twall (i) 

[0084] A value when the routine which shows the inhalation air content by which Kl was computed 
by basing a combustion correction factor and K2 on a response coefficient, and basing Ga on the 
output value of an air flow meter 19, and Tw to engine cooling water temperature here, and shows i 
to drawing 23 is performed this time, and i-1 are values when the routine shown in drawing 23 is 
perfomied last time. The combustion correction factor Kl becomes a forward value when the fuel 
injected from the fiiel injection valve 15 has bumed, and a fiiel cut is performed and it becomes a 
negative value at the time of motoring in which the fiiel has not bumed. Drawing 30 is drawing 
having shown difference with the gas-temperature reference condition TCYLb in a cylinder, and 
relation with the engine rotational frequency NE at the time of the heat-receiving correction value 
KTWALL, cylinder wall ** Twall, and a compression top dead center. As shown in drawing 30 , the 
heat-receiving correction value KTWALL becomes large as it becomes large as cylinder wall ** 
Twall becomes high from the gas-temperature reference condition TCYLb in a cylinder at the time 
of a compression top dead center, and the engine rotational frequency NE becomes low. 
[0085] Subsequently to in a gas column, inhalation sky atmospheric temperature change correction 
value KTIN based on retum and inhalation sky atmospheric temperature inhaled at step 303 is 
computed by explanation of drawing 23 . Drawing 3 1 is drawing having shown the relation between 
inhalation sky atmospheric temperature change correction value KTIN, the engine cooling water 
temperature Tw, and the inhalation air content Ga. As shown in drawing 3 1 , inhalation sky 
atmospheric temperature change correction value KTIN becomes large as the engine cooling water 
temperature Tw becomes high, and it becomes large as the inhalation air content Ga decreases. 
[0086] The internal EGR gas temperature-change correction value KTEGR based on the retum and 
interior-subsequently EGR gas rate in a gas column in step 304 is computed by explanation of 
dravsdng 23 . Drawing 32 is drawing having shown the relation between the internal EGR gas 
temperature-change correction value KTEGR and an internal EGR gas rate. As shown in dravying 
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32 , the internal EGR gas temperature-change correction value KTEGR becomes large as an internal 
EGR gas rate becomes high. It is also possible to compute the internal EGR gas temperature-change 
correction value KTEGR in the modification of this operation gestalt based on the amount of internal 
EGR gas. In that case, it becomes large as the amoimt of internal EGR gas of internal EGR gas 
temperature-change correction value KTEGR increases. It is also possible to compute the internal 
EGR gas temperature-change correction value KTEGR in other modifications of this operation 
gestalt based on the last ignition timing and the amoimt of combustion products per last rotation. 
Drawing 33 is drawing having shown the relation between the intemal EGR gas temperature-change 
correction value KTEGR, the last ignition timing, and the amount of combustion products per last 
rotation. As shown in drawing 33 , the intemal EGR gas temperature-change correction value 
KTEGR becomes large as the lag of the last ignition timing is carried out, and it becomes large as the 
amount of combustion products per last rotation increases. It is also possible to compute the intemal 
EGR gas temperature-change correction value KTEGR in the modification of further others of this 
operation gestalt based on the last air-fuel ratio. Drawing 34 is drawing having shown the relation 
between the intemal EGR gas temperature-change correction value KTEGR and the last air- fuel 
ratio. As shown in drawing 34 , even if the intemal EGR gas temperature-change correction value 
KTEGR serves as a peak in an air-fuel ratio a little more rich than SUTOIKI, and becomes rich 
rather than it and it becomes Lean, it becomes small. 

[0087] Gas-temperature TCYL in a cylinder is computed by explanation of drawing 23 at the time of 
a compression top dead center based on the heat-receiving correction value KTWALL computed in 
the gas-temperature reference condition TCYLb in a cylinder, and step 302 at the time of the return 
and compression top dead center computed [ in / subsequently / at step 305 / step 301 ], and 
inhalation sky atmospheric-temperature change correction value KTIN computed in step 303 and the 
intemal EGR gas temperature-change correction value KTEGR computed in step 304 (TCYL<- 
TCYLbxKTWALLxKTINxKTEGR). Subsequently, at step 306, ignition timing SA is computed 
based on gas-temperature TCYL in a cylinder, the inhalation air content GN per rotation, and the 
engine rotational fi*equency NE at the time of a compression top dead center. Drawing 35 is drawing 
having shown the relation between gas-temperature TCYL in a cylinder, and the inhalation air 
content GN per rotation at the time of ignition timing SA and a compression top dead center. As 
shown in drawing 35 , the lag of the ignition timing SA computed in step 306 is carried out as gas- 
temperature TCYL in a cylinder becomes high at the time of a compression top dead center, and the 
lag of it is carried out as the inhalation air content GN per rotation increases. Moreover, the tooth 
lead angle of the ignition timing SA computed in step 306 is carried out as were shown in drawing 
16 , and the engine rotational frequency NE becomes high. 

[0088] As mentioned above, in step 301 and step 305 of drawing 23 , the gas temperature in a 
cylinder (at the time of a compression top dead center gas-temperature TCYL in a cylinder) is 
computed based on the opening area of the inlet valve 2 you are made to change in connection with 
the amoimt LT of valve lifts being changed by the amount modification equipment 9 of valve lifts as 
a good fluctuation valve system, and an intemal combustion engine is controlled by this operation 
gestalt based on the gas temperature in the cylinder. Therefore, according to this operation gestalt, an 
intemal combustion engine is appropriately controllable from the case where an intemal combustion 
engine is controlled based on cylinder wall ** like an intemal combustion engine's control unit 
indicated by JP,4-81574,A. Furthermore, even if it is the case where the opening area of an inlet 
valve 2 is made to change, an intemal combustion engine is appropriately controllable. An intemal 
combustion engine is controlled by the detail so that ignition timing SA carries out a lag, as the gas 
temperature in a cylinder which the opening area of an inlet valve 2 increases and which is alike, 
therefore is computed based on the opening area of an inlet valve becomes high as shown in drawing 
24 and drawing 25 , and were shown in drawing 35 and the gas temperature in a cylinder becomes 
high. 

[0089] Furthermore, in step 301 and step 305 of drawing 23 , the gas temperature in a cyUnder (at 
the time of a compression top dead center gas-temperature TCYL in a cylinder) is computed based 
on the working angle VA of the inlet valve 2 you are made to change with the amount modification 
equipment 9 of valve lifts as a good fluctuation valve system, and an intemal combustion engine is 
controlled by this operation gestalt based on the gas temperature in the cylinder. Therefore, 
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according to this operation gestalt, an internal combustion engine is appropriately controllable from 
the case where an internal combustion engine is controlled based on cylinder wall ** like an intemal 
combustion engine's control unit indicated by JP,4-81574,A. Furthermore, even if it is the case 
where the working angle VA of an inlet valve 2 is made to change, an intemal combustion engine is 
appropriately controllable, the gas temperature in a cylinder which the working angle VA of an inlet 
valve 2 increases to a detail when an inlet valve 2 carries out a close by-pass bulb completely after 
an inhalation-of-air bottom dead point, as shown in drawing 26 and which is alike, follows and is 
computed based on the working angle VA of an inlet valve 2 becomes high, and as shown in 
drawing 35 , the gas temperature in a cylinder becomes high — an intemal combustion engine is 
controlled so that it is alike, and it follows and ignition timing SA carries out a lag. moreover, as 
shown in drawing 27 , when an inlet valve 2 carries out a close by-pass bulb completely before an 
inhalation-of-air bottom dead point, the gas temperature in a cylinder to which the working angle VA 
of an inlet valve 2 decreases and which is alike, follows and is computed based on the working angle 
VA of an inlet valve 2 becomes high, and as shown in drawing 35 , the gas temperature in a cylinder 
becomes high — an intemal combustion engine is controlled so that it is alike, and it follows and 
ignition timing SA carries out a lag. 

[0090] Moreover, in step 301 and step 305 of drawing 23 , the gas temperature in a cylinder (at the 
time of a compression top dead center gas-temperature TCYL in a cylinder) is computed based on 
both the opening area of the inlet valve 2 you are made to change with the amount modification 
equipment 9 of valve lifts as a good fluctuation valve system, and the working angle VA, and an 
intemal combustion engine is controlled by this operation gestalt based on the gas temperature in the 
cylinder. Therefore, according to this operation gestalt, rather than the case where the gas 
temperature in a cylinder is computed only based on the opening area of an inlet valve 2, without 
being based on the working angle VA of an inlet valve 2, and the case where the gas temperature in a 
cylinder is computed based on the working angle VA of an inlet valve 2, without being based on the 
opening area of an inlet valve 2, the gas temperature in a cylinder can be computed correctly and an 
intemal combustion engine can be controlled appropriately. 

[0091] Moreover, in step 301 and step 305 of drawing 23 , the gas temperature in a cylinder (at the 
time of a compression top dead center gas-temperature TCYL in a cylinder) is computed based on 
the pressure PM and the engine rotational frequency NE the closing motion timing (phase) VT and 
within inhalation of air of an inlet valve 2, and an intemal combustion engine is controlled by this 
operation gestalt based on the gas temperature in the cylinder. Therefore, according to this operation 
gestalt, rather than the case where the gas temperature in a cylinder is not computed based on the 
pressure PM and the engine rotational frequency NE the closing motion timing (phase) VT and 
within inhalation of air of an inlet valve 2, the gas temperature in a cylinder can be computed 
correctly and an intemal combustion engine can be controlled appropriately. 
[0092] Moreover, with this operation gestalt, in step 302 of drawing 23 , the gas temperature in a 
cylinder is amended based on cylinder wall ** Twall and the engine rotational frequency NE, the gas 
temperature in a cylinder is amended based on the inhalation air content Ga in step 303, and the gas 
temperature in a cylinder is fiuther amended based on the amount of intemal EGR gas (intemal EGR 
gas rate), i.e., the intemal EGR gas temperature which changes in response to the effect, in step 304. 
Therefore, according to this operation gestalt, an intemal combustion engine is appropriately 
controllable from the case where the gas temperature in a cylinder is not amended based on them. 
[0093] In addition, although the gas temperature in a cylinder is computed based on the opening area 
of an inlet valve etc. and the intemal combustion engine is controlled by this operation gestalt based 
on the gas temperature in the cylinder, it is also possible to compute the gas temperature in a cylinder 
based on the opening area of an exhaust valve etc., and to control an intemal combustion engine by 
other operation gestalten based on the gas temperature in the cylinder. That is, this invention is 
applicable not only to an inlet valve but an exhaust valve. 

[0094] Hereafter, the fourth operation gestalt of the control unit of the intemal combustion engine of 
this invention is explained. The configuration of this operation gestalt is the same as the 
configuration of the first operation gestalt shown in drawing 1 - drawing 7 almost. If the amount of 
valve lifts of an inlet valve 2, a working angle, and closing motion timing (phase) are made to 
change by the amount modification equipment 9 of valve lifts, and the closing motion timing shifter 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 1/3/2007 



JP,2002- 180894, A [DETAILED DESCRIPTION] 



Page 19 of 26 



1 1, it will follow on it and the internal EGR gas rate in a gas coliunn will change. Although an 
internal EGR gas rate changes, if ignition is uniformly performed to predetermined timing, it shifts 
from the optimal ignition timing and an internal combustion engine cannot be controlled 
appropriately. Therefore, in order to light to the optimal timing and to control an internal combustion 
engine appropriately, it is necessary to compute correctly the amoimt of valve lifts of an inlet valve 
2, a working angle, and the internal EGR gas rate of changing with modification of closing motion 
timing (phase). 

[0095] Drawing 36 is the flow chart which showed the ignition timing calculation approach in this 
operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 36 , in step 400, it will be judged first whether it is at the engine starting 
time. At the time of YES, at the time of engine starting to which fiiel increase in quantity is carried 
out, an internal EGR gas rate is computed correctly, it judges that it is not necessary to determine 
ignition timing based on it, and this routine is ended. On the other hand, it progresses to step 401 at 
the time of NO. At step 401, the internal EGR gas rate reference condition stationary value KEGRb 
is computed based on the pressure PM and the engine rotational frequency NE the amount LT of 
valve Ufts, the working angle VA, the closing motion timing VT, and within inhalation of air of an 
inlet valve 2. 

[0096] Drawing 37 is drawing having shown the intemal EGR gas rate standard-condition stationary 
value KEGRb, the amount LT of valve Ufts, and relation with the closing motion timing (phase) VT. 
As shown in drawing 37 , the intemal EGR gas rate standard-condition stationary value KEGRb 
computed in step 401 becomes large as the amount LT of valve lifts becomes large, and it becomes 
large as the tooth lead angle of the closing motion timing (phase) VT is carried out. Drawing 38 is 
drawing having shown the intemal EGR gas rate reference condition stationary value KEGRb, the 
working angle VA, and relation with the closing motion timing (phase) VT. As shown in drawing 
38 , the intemal EGR gas rate reference condition stationary value KEGRb computed in step 401 
becomes large as the working angle VA becomes large. 

[0097] Drawing 39 is drawing having shown the relation between the intemal EGR gas rate 
reference condition stationary value KEGRb and the pressxire PM within inhalation of air. As shown 
in drawing 39 , the intemal EGR gas rate reference condition stationary value KEGRb computed in 
step 401 becomes small as the pressure PM within inhalation of air becomes high. As shown in 
drawing 40 , the intemal EGR gas rate reference condition stationary value KEGRb computed in step 
401 becomes small as the engine rotational frequency NE becomes high. 

[0098] It retums to explanation of drawing 36 and, subsequently the intemal EGR gas rate stationary 
value KEGRST is computed at step 402 based on the intemal EGR gas rate reference condition 
stationary value KEGRb and the atmospheric pressure correction factor KPA (KEGRST<- 
KEGRbxKPA). That is, an intemal EGR gas rate is amended in consideration of atmospheric 
pressure. Drawing 41 is drawing having shown the relation between the atmospheric pressure 
correction factor KPA and atmospheric pressure. As shown in drawing 41 , the atmospheric pressure 
correction factor KPA becomes large as atmospheric pressure becomes high. That is, an intemal 
EGR gas rate becomes so high that atmospheric pressure becomes high. It is also possible to 
compute a correction factor based on back pressure, and to amend an intemal EGR gas rate based on 
the correction factor instead of computing a correction factor KPA in the modification of this 
operation gestalt, based on atmospheric pressure, as shown in drawing 41 . Drawing 42 is drawing 
having shown the relation between back pressure, the engine rotational frequency NE, and the 
inhalation air content GN per rotation. As shown in drawing 42 , back pressure becomes high as the 
engine rotational frequency NE becomes high, and it becomes high as the inhalation air content GN 
per rotation increases. Drawing 43 is drawing having shown the relation between the back pressure 
correction factor for amending an intemal EGR gas rate, and back pressure. As shown in drawing 
43 , a back pressure correction factor becomes large as back pressure becomes high. That is, an 
intemal EGR gas rate becomes so high that back pressure becomes high. 

[0099] moreover, after being blown in the step of step 402 of drawing 36 which is not illustrated [ of 
a degree ] in the modification of this operation gestalt within inhalation of air, it is also possible to 
amend the intemal EGR gas rate stationary value KEGRST based on the amount (the following — 
for it to blow and to be called capacity") of the bumt gas again inhaled in a gas column. Drawing 44 
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is drawing in which having blown over and having shown the relation between capacity, an average 
opening area (average value of the opening area of the inlet valve in a bulb overlap period) of an 
inlet valve 2, and average inlet- valve 2 order differential pressure (average value of the difference of 
the cylinder internal pressure in a bulb overlap period, and the pressure within inhalation of air). As 
shown in drawing 44 , it blows, capacity increases as the opening area of an inlet valve 2 becomes 
large, and it increases as inlet-valve order differential pressure becomes large (i.e., as cylinder 
internal pressure becomes higher than the pressure within inhalation of air). Drawing 45 is drawing 
in which having blown over with the internal EGR gas rate stationary value KEGRST, and having 
shown relation with capacity. As shown in drawing 45 , the intemal EGR gas rate stationary value 
KEGRST becomes large as it is blown and its capacity increases. That is, the intemal EGR gas rate 
stationary value KEGRST becomes large as it becomes large as the opening area of an inlet valve 2 
becomes large, and cylinder intemal pressure becomes higher than the pressure within inhalation of 
air. The opening area of the inlet valve 2 in the bulb overlap period you are made to change by the 
good fluctuation valve system according to this modification. Since an intemal EGR gas rate is 
computed based on the pressure (cylinder intemal pressure) of the downstream of the inlet valve 2 in 
a bulb overlap period, and the pressure (pressure within inhalation of air) of the upstream and an 
intemal combustion engine is controlled based on the intemal EGR gas rate. An intemal EGR gas 
rate is computed only based on the opening area of the inlet valve 2 you are made to change by the 
good fluctuation valve system. Rather than the case where an intemal EGR gas rate is not computed 
based on the pressure of the downstream of the inlet valve in a bulb overlap period, 2ind the pressure 
of the upstream, an intemal EGR gas rate can be computed correctly and an intemal combustion 
engine can be controlled appropriately. 

[0100] In the further modification of this modification, moreover, instead of the average value of the 
opening area of the inlet valve in a bulb overlap period, and the average value of the difference of the 
cylinder intemal pressure in a bulb overlap period, and the pressure within inhalation of air Based on 
the opening area for every predetermined time in a bulb overlap period, and the difference of the 
cylinder intemal pressure (pressure of the downstream of an inlet valve 2) for every predetermined 
time and the pressure within inhalation of air (pressure of the upstream of an inlet valve 2) in a bulb 
overlap period, the interior EGR gas rate of an instant is computed. It is also possible to control an 
intemal combustion engine based on the intemal EGR gas rate obtained by integrating the interior 
EGR gas rate of an instant. According to this modification, even if it is the case that change of the 
opening area of the inlet valve 2 in a bulb overlap period, the pressure of the upstream of the inlet 
valve in a bulb overlap period, and the pressure of the downstream is large, an intemal EGR gas rate 
can be computed correctly and an intemal combustion engine can be controlled appropriately. 
[0101] Based on the return and interior EGR gas rate KEGRO of the last time in step 403 
subsequently, and the pressure PM within inhalation of air, the change rate KEGRSM fi^om last time 
is computed by explanation of drawing 36 . Drawing 46 is drawing having shown the relation 
between whenever [ effect / of the last intemal EGR gas rate ], (= the change rate KEGRSM from 1- 
last time), and the last intemal EGR gas rate KEGRO and the pressure PM within inhalation of air. 
As shown in drawing 46 , whenever [ effect / of the last intemal EGR gas rate ] becomes small as it 
becomes small as the last intemal EGR gas rate KEGRO becomes small, and the pressure PM within 
inhalation of air becomes high. That is, the change rate ICEGRSM from last time becomes large as it 
becomes large as the last intemal EGR gas rate KEGRO becomes small, and the pressure PM within 
inhalation of air becomes high. 

[0102] The intemal EGR gas rate KEGR is computed by explanation of drawing 36 based on the 
retum and interior EGR gas rate KEGRO of the intemal EGR gas rate stationary value KEGRST and 
last time in step 404 subsequently (the intemal EGR gas rate KEGR computed in step 404 when this 
routine was performed last time [ = ]), and the change rate KEGRSM from last time (KEGR<- 
(KEGRST-KEGRO) xKJEGRSM+KEGRO). Subsequently, at step 405, ignition timing SA is 
computed based on the intemal EGR gas rate KEGR, the inhalation air content GN per rotation, and 
the engine rotational firequency NE. As shown in drav^ng 47 , the tooth lead angle of the ignition 
timing SA computed in step 405 is carried out as the intemal EGR gas rate KEGR becomes high, 
and the tooth lead angle of it is carried out as the inhalation air content GN per rotation decreases. 
Drawing 48 is drawing having shown the relation between ignition timing S A and the engine 
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rotational frequency NE. The tooth lead angle of the ignition timing SA computed in step 405 is 
carried out as were shown in drawing 48 , and the engine rotational frequency NE becomes high. 
[0103] As mentioned above, in step 401 and step 404 of drawmg 36 , an internal EGR gas rate is 
computed based on the opening area of the inlet valve 2 you are made to change in connection with 
the amoimt LT of valve lifts being changed by the amount modification equipment 9 of valve lifts as 
a good fluctuation valve system, and an intemal combustion engine is controlled by this operation 
gestalt based on the intemal EGR gas rate. Therefore, according to this operation gestalt, without 
taking into consideration modification of the opening area of the inlet valve 2 by the good fluctuation 
valve system like an intemal combustion engine's control unit indicated by JP,9-209895,A, rather 
than the case where an intemal EGR gas rate is computed, an intemal EGR gas rate can be computed 
correctly and an intemal combustion engine can be controlled appropriately. That is, even if it is the 
case where the opening area of an inlet valve 2 is made to change, an intemal EGR gas rate can be 
computed correctly, and an intemal combustion engine can be controlled appropriately. An intemal 
combustion engine is controlled by the detail so that ignition timing SA carries out a tooth lead 
angle, as the intemal EGR gas rate which the opening area of an inlet valve 2 increases and which is 
alike, therefore is computed based on the opening area of an inlet valve becomes high as shown in 
drawing 37 , and were shown in drawing 47 and an intemal EGR gas rate becomes high. 
[0104] Furthermore, in step 401 and step 404 of drawing 36 , an intemal EGR gas rate is computed 
based on the working angle VA of the inlet valve 2 you are made to change with the amovmt 
modification equipment 9 of valve lifts as a good fluctuation valve system, and an intemal 
combustion engine is controlled by this operation gestalt based on the intemal EGR gas rate. 
Therefore, according to this operation gestalt, without taking into consideration modification of the 
working angle VA of the inlet valve 2 by the good fluctuation valve system like an intemal 
combustion engine's control imit indicated by JP,9-209895,A, rather than the case where an intemal 
EGR gas rate is computed, an internal EGR gas rate can be computed correctly and an intemal 
combustion engine can be controlled appropriately. That is, even if it is the case where the working 
angle VA of an inlet valve 2 is made to change, an intemal EGR gas rate can be computed correctly, 
and an intemal combustion engine can be controlled appropriately. An intemal combustion engine is 
controlled by the detail so that ignition timing SA carries out a tooth lead angle, as the intemal EGR 
gas rate which the working angle VA of an inlet valve 2 increases and which is alike, therefore is 
computed based on the working angle of an inlet valve becomes high as shown in drawing 38 , and 
were shown in drawing 47 and an intemal EGR gas rate becomes high. 

[0105] Moreover, in step 401 and step 404 of drawing 36 , an intemal EGR gas rate is computed 
based on both the opening area of the inlet valve 2 you are made to change with the amount 
modification equipment 9 of valve lifts as a good fluctuation valve system, and the working angle 
VA, and an intemal combustion engine is controlled by this operation gestalt based on the intemal 
EGR gas rate. Therefore, according to this operation gestalt, rather than the case where an intemal 
EGR gas rate is computed only based on the opening area of an inlet valve 2, without being based on 
the working angle VA of an inlet valve 2, and the case where an intemal EGR gas rate is computed 
based on the working angle VA of an inlet valve 2, without being based on the opening area of an 
inlet valve 2, an intemal EGR gas rate can be computed correctly and an intemal combustion engine 
can be controlled appropriately. 

[0106] Moreover, in step 401 and step 404 of drawing 36 , an intemal EGR gas rate is computed 
based on the pressure PM and the engine rotational frequency NE the closing motion timing (phase) 
VT and within inhalation of air of an inlet valve 2, and an intemal combustion engine is controlled 
by this operation gestalt based on the intemal EGR gas rate. Therefore, according to this operation 
gestalt, rather than the case where an intemal EGR gas rate is not computed based on the pressure 
PM and the engine rotational frequency NE the closing motion timing (phase) VT and within 
inhalation of air of an inlet valve 2, an intemal EGR gas rate can be computed correctly and an 
intemal combustion engine can be controlled appropriately. 

[0107] Moreover, with this operation gestalt, in step 402 of drawing 36 , an intemal EGR gas rate is 
amended based on atmospheric pressure, an intemal EGR gas rate is amended based on the pressure 
in an exhaust pipe, i.e., back pressure, in the modification of step 402, and an intemal EGR gas rate 
is fiirther amended based on the intemal EGR gas rate KEGRO computed by the last routine in step 
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404. Therefore, according to this operation gestalt, an internal combustion engine is appropriately 
controllable from the case where an intemal EGR gas rate is not amended based on them. 
[0108] Although an intemal EGR gas rate is computed and the intemal combustion engine is 
controlled by the operation gestalt mentioned above and its modification based on it instead, it is also 
possible to compute the amount of intemal EGR gas and to control an intemal combustion engine by 
the approach mentioned above and the same approach based on it. That is, the inclination of the 
inclination of the curve in drawing mentioned above becomes the same by the case where the case 
where an intemal EGR gas rate is used, and the amount of intemal EGR gas are used. 
[0109] In addition, although an intemal EGR gas rate or an amoimt is computed based on the 
opening area of an inlet valve etc. and the intemal combustion engine is controlled by this operation 
gestalt and its modification based on the intemal EGR gas rate or amount, it is also possible to 
compute an intemal EGR gas rate or an amount based on the opening area of an exhaust valve etc., 
and to control an intemal combustion engine by other operation gestalten based on the intemal EGR 
gas rate or amoimt. That is, this invention is applicable not only to an inlet valve but an exhaust 
valve, 

[01 10] Hereafter, ttie fifth operation gestalt of the control unit of the intemal combustion engine of 
this invention is explained. The configuration of this operation gestalt is the same as the 
configuration of the first operation gestalt shown in drawing 1 - drawing 7 almost. If the amount of 
valve lifts of an inlet valve 2, a working angle, 2ind closing motion timing (phase) are made to 
change by the amount modification equipment 9 of valve lifts, and the closing motion timing shifter 
11, extent of the turbulence in a cylinder will change in connection with it. Although extent of the 
turbulence in a cylinder changes, if ignition is uniformly performed to predetermined timing, it shifts 
from the optimal ignition timing and an intemal combustion engine cannot be controlled 
appropriately. Therefore, in order to light to the optimal timing and to control an intemal combustion 
engine appropriately, it is necessary to compute correctly extent of the turbulence in a cylinder which 
changes with modification of the amount of valve lifts of an inlet valve 2, a working angle, and 
closing motion timing (phase). 

[0111] Drawing 49 is the flow chart which showed the ignition timing calculation approach in this 
operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 49 , in step 500, it will be judged first whether it is at the engine starting 
time. At the time of YES, at the time of engine starting to which fiiel increase in quantity is carried 
out, the turbulence in a cylinder is computed correctly, it judges that it is not necessary to determine 
ignition timing based on it, and this routine is ended. On the other hand, it progresses to step 501 at 
the time of NO. At step 501, turbulence CYLTRB in a cyUnder is computed based on the pressure 
PM and the engine rotational frequency NE the amount LT of valve lifts, the working angle VA, the 
closing motion timing VT, and within inhalation of air of an inlet valve 2. 

[0112] Drawing 50 is drawing having shown turbulence CYLTRB in a cylinder, the amount LT of 
valve lifts, and relation with the closing motion timing (phase) VT. As shown in drawing 50 , 
turbulence CYLTRB in a cylinder computed in step 501 becomes large as the amount LT of valve 
lifts becomes small, and it becomes large as the lag of the closing motion timing (a phase, valve- 
opening stage of an inlet valve 2) VT is carried out. Drawing 5 1 is drawing having shown turbulence 
CYLTRB in a cylinder, the working angle VA, and relation with the closing motion timing (phase) 
VT. As shown in drawing 51 , turbulence CYLTRB in a cylinder computed in step 501 becomes 
large as the working angle VA becomes small. 

[0113] Drawing 52 is drawing having shown relation with the pressure PM turbulence CYLTRB in a 
cylinder, and within inhalation of air. As shown in drawing 52 , turbulence CYLTRB in a cylinder 
computed in step 501 becomes small as the pressure PM within inhalation of air becomes high. 
Drawing 53 is drawing having shown the relation between turbulence CYLTRB in a cylinder, and 
the engine rotational frequency NE. As shown in drawing 53 , turbulence CYLTRB in a cylinder 
computed in step 501 becomes large as the engine rotational frequency NE becomes high. 
[0114] It retums to explanation of drawing 49 and, subsequently ignition timing SA is computed at 
step 502 based on turbulence CYLTRB in a cylinder, the inhalation air content GN per rotation, and 
the engine rotational frequency NE. Drawing 54 is drawing having shown the relation between 
ignition timing S A, turbulence CYLTRB in a cylinder, and the inhalation air content GN per 
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rotation. As shown in drawing 54 , the lag of the ignition timing SA computed in step 502 is carried 
out as turbulence CYLTRB in a cylinder becomes large, and the lag of it is carried out as the 
inhalation air content GN per rotation increases. Drawing 55 is drawing having shown the relation 
between ignition timing SA and the engine rotational frequency NE. The tooth lead angle of the 
ignition timing SA computed in step 502 is carried out as were shown in drawing 55 , and the engine 
rotational frequency NE becomes high. 

[01 15] As mentioned above, in step 501 of drawing 49 , turbulence CYLTRB in a cylinder is 
computed based on the opening area of the inlet valve 2 you are made to change in connection with 
the amount LT of valve lifts being changed by the amount modification equipment 9 of valve lifts as 
a good fluctuation valve system, and an intemal combustion engine is controlled by this operation 
gestalt based on the turbulence CYLTRB in a cylinder. Therefore, according to this operation gestalt, 
without taking into consideration modification of the opening area of the inlet valve 2 by the good 
fluctuation valve system like an intemal combustion engine's control unit indicated by JP,2000- 
73 800, A, rather than the case where turbulence CYLTRB in a cylinder is computed, turbulence 
CYLTRB in a cylinder c£in be computed correctly and an intemal combustion engine can be 
controlled appropriately. That is, even if it is the case where the opening area of an inlet valve 2 is 
made to change, turbulence CYLTRB in a cylinder can be computed correctly, and an intemal 
combustion engine can be controlled appropriately. An intemal combustion engine is controlled by 
the detail so that ignition timing SA carries out a lag, as turbulence CYLTRB in a cylinder to which 
the opening area of an inlet valve 2 decreases and which is alike, therefore is computed based on the 
opening area of an inlet valve becomes large as shown in drawing 50 , and were shown in drawing 
54 and turbulence CYLTRB in a cylinder becomes large. 

[01 16] Furthermore, in step 501 of drawing 49 , turbulence CYLTRB in a cylinder is coriiputed 
based on the pressure PM and the engine rotational frequency NE the working angle VA, the closing 
motion timing (phase) VT of an inlet valve 2, and within inhalation of air of an inlet valve 2, and an 
intemal combustion engine is controlled by this operation gestalt based on the turbulence CYLTRB 
in a cylinder. Therefore, according to this operation gestalt, rather than the case where turbulence 
CYLTRB in a cylinder is not computed based on the pressure PM and the engine rotational 
frequency NE the working angle VA, the closing motion timing (phase) VT of an inlet valve 2, and. 
within inhalation of air of an inlet valve 2, txirbulence CYLTRB in a cylinder can be computed 
correctly and an intemal combustion engine can be controlled appropriately. 

[0117] In addition, although the turbulence in a cylinder is computed based on the opening area of an 
inlet valve etc. and the intemal combustion engine is controlled by this operation gestalt and its 
modification based on the turbulence in the cylinder, it is also possible to compute the turbulence in 
a cylinder based on the opening area of an exhaust valve etc., and to control an intemal combustion 
engine by other operation gestalten based on the turbulence in the cylinder. That is, this invention is 
applicable not only to an inlet valve but an exhaust valve. 

[0118] Hereafter, the sixth operation gestalt of the control unit of the intemal combustion engine of 
this invention is explained. The configuration of this operation gestalt is the same as the 
configuration of the first operation gestalt shown in drav^ng 1 - drawing 7 except for the point 
mentioned later almost. Moreover, the control routine of this operation gestalt mentioned later is 
performed combining one control routine of the operation gestalten mentioned above. In the 
operation gestalt mentioned above, although the cam from which cam-nose height is changing 
continuously is prepared as shown in drav^ng 3 , with this operation gestalt, the medium-speed cam 
M from which the high-speed cam H with comparatively high cam-nose height, the low-speed cam L 
with comparatively low cam-nose height, and cam-nose height serve as those middle is formed 
instead. 

[0119] Drawing 56 is the flow chart which showed the cam control approach in this operation 
gestalt. This routine is performed at intervals of predetermined time. If this routine is started as 
shown in drawing 56 , in step 600, the accelerator opening computed based on the output value of a 
non-illustrated accelerator opening sensor will be read first. Subsequently, at step 601, the engine 
rotational frequency computed based on the output value of the engine rotational frequency sensor 
17 is read. Subsequently, at step 602, a cam is chosen based on the relation shown in accelerator 
opening, an engine rotational frequency, and drawing 57 . Drawing 57 is drawing having shown the 
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relation between accelerator opening, an engine rotational frequency, and the cam that should be 
chosen. The cam-nose height of the cam chosen as are shown in drawing 57 , and the low-speed cam 
L is chosen, and the cam-nose height of the cam chosen as accelerator opening becomes large 
becomes high and an engine rotational frequency becomes high when [ when accelerator opening is 
small ] an engine rotational frequency is low becomes high. 

[0120] Subsequently, it is judged at step 603 whether it is cam change timing. It progresses to step 
604 at the time of YES, and this routine is ended at the time of NO. A change for the selected cam is 
performed at step 604. Subsequently, at step 605, cam change delay is presiuned based on an engine 
rotational frequency, the cooling water temperature computed based on the output value of the 
cooling coolant temperature sensor 20, and the relation shown in drawing 58 . Drawing 58 is 
drawing having shown the relation between cam change delay, an engine rotational frequency, and 
cooling water temperature. As shown in drawing 58 , cam change delay becomes small £ls it becomes 
small as an engine rotational frequency becomes high, and cooling water temperature becomes high. 
[0121] It is also possible to presume cam change delay based on the oil pressure of the hydraulic oil 
which operates a cam instead of presuming cam change delay in the modification of this operation 
gestalt based on cooling water temperature etc. Drawing 59 is drawing having shown the relation 
between cam change delay and oil pressure. As shown in drawing 59 , it is presumed that cam 
change delay becomes small as oil pressure becomes high. 

[0122] In other modifications of this operation gestalt, before the change of a cam, based on a 
service condition or oil pressure, cam change delay is presumed beforehand, and a cam change stage 
is determined in consideration of the delay. Drawing 60 is drawing having shown the relation 
between the stage when the directions for switching a cam are issued, and the stage when a cam 
actually switches etc. As shown in drawing 60 , when cam change delay (= time amount tl-time 
amount tO) is presumed and it is actually going to switch a cam to time amount tl, the directions for 
switching a cam will be taken out to time amount tO. 

[0123] Drawing 61 is the flow chart which showed the fuel-oil-consumption calculation approach in 
this operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 61 , in step 700, the output value of an air flow meter 1 9 will be read 
first. Subsequently, at step 701, the engine rotational frequency computed based on the output value 
of the engine rotational frequency sensor 17 is read. Subsequently, cam selection estimate is read at 
step 702. That is, the flag which shows the cam chosen in step 602 of drawing 56 is read. 
Subsequently, at step 703, the inhalation air content per rotation is computed by the same approach 
as the operation gestalt mentioned above. Subsequently, at step 704, a response correction factor is 
computed based on the relation shown in the class of cam, an engine rotational frequency, the 
inhalation air content per rotation, and drawing 62 . Drawing 62 is drawing having shown the 
relation between a response correction factor, the class of cam, an engine rotational frequency, and 
the inhalation air content GN per rotation. Subsequently, at step 705, fiiel oil consumption is 
computed based on the relation shown in the inhalation air content and drawing 63 per rotation. 
Drawing 63 is drawing having shown the relation between fuel oil consumption and the inhalation 
air content per rotation. 

[0124] Drawing 64 is the flow chart which showed the ignition timing calculation routine in this 
operation gestalt. This routine is performed at intervals of predetermined time. If this routine is 
started as shown in drawing 64 , in step 800, the inhalation air content per rotation will be read first. 
Subsequently, an engine rotational frequency is read at step 801 . Subsequently, cam selection 
estimate is read at step 802. Subsequently, at step 803, ignition timing is computed based on the 
relation shown in the class of cam, an engine rotational frequency, the inhalation air content per 
rotation, and drawing 65 . Drawing 65 is drawing having shown the relation between ignition timing, 
the class of cam, an engine rotational frequency, and the inhalation air content GN per rotation. 
[0125] It is also possible to use the induction-exhaust valve driven with electromagnetic force or oil 
pressure if needed instead of the induction-exhaust valve driven by the cam in the modification of 
the operation gestsdt mentioned above. 
[0126] 

[Effect of the Invention] According to invention according to claim 1 , unlike the case where cylinder 
internal pressure is detected, not only based on the cylinder internal pressure of a combustion 
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pressure peak period but the cylinder internal pressure at the times other than a combustion pressure 
peak period, an internal combustion engine is controllable by the cylinder internal pressure sensor 
like an intemal combustion engine's control unit indicated by JP,9-53503,A. Furthermore, even if it 
is the case where the opening area of an induction-exhaust valve is made to change, an intemal 
combustion engine is appropriately controllable. 

[0127] According to invention according to claim 2, unUke the case where cylinder intemal pressure 
is detected, not only based on the cylinder intemal pressure of a combustion pressure peak period but 
the cylinder intemal pressure at the times other than a combustion pressure peak period, an intemal 
combustion engine is controllable by the cylinder intemal pressure sensor like an intemal 
combustion engine's control unit indicated by JP,9-53503,A. Furthermore, even if it is the case 
where the working angle of an induction-exhaust valve is made to change, an intemal combustion 
engine is appropriately controllable. 

[0128] According to invention according to claim 3, rather than the case where cylinder intemal 
pressure is computed only based on the opening area of an induction-exhaust valve, without being 
based on the working angle of an induction-exhaust valve, and the case where cylinder intemal 
pressure is computed based on the operation comer chisel of an induction-exhaust valve, without 
being based on the opening area of an induction-exhaust valve, cylinder intemal pressure can be 
computed correctly and an intemal combustion engine can be controlled appropriately, 
[0129] According to invention according to claim 4, rather than the case where cylinder intemal 
pressure is not computed based on the phase of an inlet valve, the pressure within inhalation of air, 
and an engine rotational frequency, cylinder intemal pressure can be computed correctly and an 
intemal combustion engine can be controlled appropriately. 

[0130] According to invention according to claim 5, an intemal combustion engine is appropriately 
controllable from the case where an intemal combustion engine is controlled based on cylinder wall 
** like an intemal combustion engine's control unit indicated by JP,4-81574,A. Furthermore, even if 
it is the case where the opening area of an induction-exhaust valve is made to change, an intemal 
combustion engine is appropriately controllable. 

[0131] According to invention according to claim 6, an intemal combustion engine is appropriately 
controllable from the case where an intemal combustion engine is controlled based on cylinder wall 
** like an intemal combustion engine's control unit indicated by JP,4-81574,A. Furthermore, even if 
it is the case where the working angle of an induction-exhaust valve is made to change, an intemal 
combustion engine is appropriately controllable. 

[0132] According to invention according to claim 7, rather than the case where the gas temperature 
in a cylinder is computed only based on the opening area of an induction-exhaust valve, without 
being based on the working angle of an induction-exhaust valve, and the case where the gas 
temperature in a cylinder is computed based on the operation comer chisel of an induction-exhaust 
valve, without being based on the opening area of an induction-exhaust valve, the gas temperature in 
a cylinder can be computed correctly and an intemal combustion engine can be controlled 
appropriately. 

[0133] According to invention according to claim 8, rather than the case where the gas temperature 
in a cylinder is not computed based on the phase of an inlet valve, the pressure within inhalation of 
air, and an engine rotational frequency, the gas temperature in a cylinder can be computed correctly 
and an intemal combustion engine can be controlled appropriately. 

[0134] According to invention according to claim 9, an intemal combustion engine is appropriately 
controllable from the case where the gas temperature in a cylinder is not amended based on at least 
one of them. 

[0135] According to invention according to claim 10, without taking into consideration modification 
of the opening area of the induction-exhaust valve by the good fluctuation valve system like an 
intemal combustion engine's control unit indicated by XP,9-209895,A, rather than the case where an 
intemal EGR gas rate or an amount is computed, an intemal EGR gas rate or an amiount can be 
computed correctly, and an intemal combustion engine can be controlled appropriately. That is, even 
if it is the case where the opening area of an induction-exhaust valve is made to change, the amount 
of intemal EGR gas can be computed correctly, and an intemal combustion engine can be controlled 
appropriately. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejj e 1 /3/2007 



JP,2002- 180894, A pET AILED DESCRIPTION] 



Page 26 of 26 



[0136] According to invention according to claim 11, without taking into consideration modification 
of the working angle of the induction-exhaust valve by the good fluctuation valve system like an 
intemal combustion engine's control unit indicated by JP,9-209895,A, rather than the case where an 
intemal EGR gas rate or an amount is computed, an internal EGR gas rate or an amount can be 
computed correctly, and an intemal combustion engine can be controlled appropriately. That is, even 
if it is the case where the working angle of an induction-exhaust valve is made to change, the amount 
of intemal EGR gas can be computed correctly, and an intemal combustion engine can be controlled 
appropriately. 

[0137] According to invention according to claim 12, rather than the case where an intemal EGR gas 
rate or an amount is computed only based on the opening area of an induction-exhaust valve, without 
being based on the working angle of an induction-exhaust valve, and the case where an intemal EGR 
gas rate or an amount is computed based on the operation comer chisel of an induction-exhaust 
valve, without being based on the opening area of an induction-exhaust valve, an intemal EGR gas 
rate or an amount can be computed correctly, and an intemal combustion engine can be controlled 
appropriately. 

[0138] According to invention according to claim 13, rather than the case where an intemal EGR gas 
rate or an amount is not computed based on the phase of an inlet valve, the pressure within inhalation 
of air, and an engine rotational frequency, an intemal EGR gas rate or an amoimt can be computed 
correctly, and an intemal combustion engine can be controlled appropriately. 

[0139] According to invention according to claim 14, an intemal combustion engine is appropriately 
controllable from the case where an intemal EGR gas rate or an amount is not amended based on at 
least one of them. 

[0140] According to invention according to claim 15, only based on one [ at least ] opening area of 
the inlet valve and exhaust valve you are made to change by the good fluctuation valve system, an 
intemal EGR gas rate or an amount is computed. Rather than the case where an intemal EGR gas 
rate or an amount is not computed based on the pressure of the upstream of the inlet valve in a bulb 
overlap period, and the pressure of the downstream, an intemal EGR gas rate or an amoxmt can be 
computed correctly, and an intemal combustion engine can be controlled appropriately. 
[0141] According to invention according to claim 16, even if it is the case that change of the opening 
area of an induction-exhaust valve, the pressure of the upstream of the inlet valve in a bulb overlap 
period, and the pressure of the downstream is large, an intemal EGR gas rate or an amoimt can be 
computed correctly, and an intemal combustion engine can be controlled appropriately. 
[0142] It is presumed that according to invention according to claim 17 extent of the turbulence in a 
cylinder decreases as the opening area of an inlet valve decreases. It differs from an intemal 
combustion engine's control imit indicated by JP,2000-73800,A by which an intemal combustion 
engine is controlled based on extent of the turbulence in the presumed cylinder. Even if it is the case 
where the opening area of an inlet valve is made to change by the good fluctuation valve system, 
extent of the turbulence in a cylinder can be presumed correctly and an intemal combustion engine 
can be controlled appropriately. 

[0143] According to invention according to claim 18, rather than the case where extent of the 
turbulence in a cylinder is not presumed based on the phase of an inlet valve, the pressxire within 
inhalation of air, and an engine rotational frequency, extent of the turbulence in a cylinder can be 
presumed correctly and an intemal combustion engine can be controlled appropriately. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not, responsible for any 
damages caused by tlie use of this trcuislatlon. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the first operation gestalt of the control unit of the 
intemal combustion engine of this invention. 

[Drawing 2] They are detail drawing, such as an inhalation-of-air system of an intemal combustion 
engine's control unit shown in drawing 1 . 

[Drawing 3] It is the detail drawing of the cam for inlet valves shown in drawing 1 , and a cam shaft. 
[Drawing 4] They are detail drawing, such as the amount modification equipment of valve lifts 
shown in drawing 1 . 

[Drawing 5] It is dravsdng having shown signs that the amotmt of valve lifts of an inlet valve changed 
in connection with the amount modification equipment of valve lifts operating. 
[Drawing 6] They are detail drawing, such as a closing motion timing shifter shown in drawing 1 . 
[Drawing 7] It is drawdng having shown signs that the closing motion timing of an inlet valve shifted 
in connection with a closing motion timing shifter operating. 

[Drawing 8] It is the flow chart which showed the ignition timing calculation approach in the first ' 
operation gestalt. 

[Drawing 9] It is drawing having shown the relation between the cylinder intemal pressure standard 
condition PCYLb, the amount LT of valve lifts, and tiie pressure PM within inhalation of air at the 
time of a compression top dead center. 

[Drawing 10] It is drawing having shown the relation between the cylinder intemal pressure 
reference condition PCYLb, the worldng angle VA, and the pressure PM within inhalation of air at 
the time of a compression top dead center. 

[Drawing 11] It is drawing having shown the relation between the cylinder intemal pressure 
reference condition PCYLb, the working angle VA, and the pressure PM within inhalation of air at 
the time of a compression top dead center. 

[Drawing 12] It is drawing having shown relation with the pressure PM the cylinder intemal pressure 
reference condition PCYLb, the closing motion timing (phase) VT, and within inhalation of air at the 
time of a compression top dead center. 

[Drawing 13] It is dravvdng having shovra relation with the pressure PM the cylinder intemal pressure 
reference condition PCYLb, the closing motion timing (phase) VT, and within inhalation of air at the 
time of a compression top dead center. 

[Drawing 14] It is drawing having shown the relation between the cylinder intemal pressure 
reference condition PCYLb and the engine rotational fi-equency NE at the time of a compression top 
dead center. 

[Drawing 15] It is drawing having shown the relation between the cylinder intemal pressure PCYL 
and the inhalation air content GN inhaled in a gas column per rotation at the time of ignition timing 
SA and a compression top dead center. 

[Drawing 16] It is drawing having shown the relation between ignition timing SA and the engine 
rotational frequency NE. 

[Drawing 17] It is the flow chart which showed the fuel-oil-consimiption calculation approach in the 
second operation gestalt. 

[Drawdng 18] It is drawing having shown the relation between the cylinder intemal pressure standard 
condition PCYLINb, the amount LT of valve lifts, and the pressxire PM within inhalation of air at the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 1/3/2007 



JP,2002-180894,A [DESCRIPTION OF DRAWINGS] 



Page 2 of 4 



time of an inhalation-of-air bottom dead point. 

[Drawing 19] It is drawing having shown the relation between the cylinder intemal pressure 
reference condition PCYLINb, the working angle VA, and the pressure PM within inhalation of air 
at the time of an inhalation-of-air bottom dead point. 

[Drawing 20] It is drawing having shown relation with the pressure PM the cylinder intemal pressure 
reference condition PCYLINb, the closing motion timing (phase) VT, and within inhalation of air at 
the time of an inhalation-of-air bottom dead point. 

[Drawing 21] It is drawing having shown the relation between the cylinder intemal pressure 
reference condition PCYLINb and the engine rotational frequency NE at the time of an inhalation- 
of-air bottom dead point. 

[Drawing 22] It is drawing having shown the cylinder intemal pressure PCYLIN and relation with 
the closing motion timing (a phase, bulb overlap) VT at the time of fuel oil consimiption QINJ and 
an inhalation-of-air bottom dead point. 

[Drawing 23] It is the flow chart which showed the ignition timing calculation approach in the third 
operation gestalt. 

[Drawing 24] It is drawing having shown the gas-temperature standard condition TCYLb in a 
cylinder, the amoimt LT of valve lifts, and relation with the closing motion timing (phase) VT at the 
time of a compression top dead center. 

[Drawing 25] It is drawing having shown the gas-temperature standard condition TCYLb in a 
cylinder, the amount LT of valve lifts, and relation with the closing motion timing (phase) VT at the 
time of a compression top dead center. 

[Drawing 26] It is drawing having shown the relation between the gas-temperature standard 
condition TCYLb in a cylinder, the amount LT of valve lifts, and the working angle VA at the time 
of a compression top dead center. 

[Drawing 27] It is drawing having shown the relation between the gas-temperature standard 
condition TCYLb in a cylinder, the amoimt LT of valve lifts, and the working angle VA at the time 
of a compression top dead center. 

[Drawing 28] It is drawing having shown relation with the pressure PM the gas-temperature 
reference condition TCYLb in a cylinder, and within inhalation of air at the time of a compression 
top dead center. 

[Drawing 29] It is drawing having shown the relation between the gas-temperature reference 
condition TCYLb in a cylinder, and the engine rotational frequency NE at the time of a compression 
top dead center. 

[Drawing 30] It is drawing having shown difference with the gas-temperature reference condition 
TCYLb in a cylinder, and relation with the engine rotational frequency NE at the time of the heat- 
receiving correction value KTWALL, cylinder wall ** Twall, and a compression top dead center. 
[Drawing 31] It is drawing having shown the relation between inhalation sky atmospheric 
temperature change correction value KTIN, the engine cooling water temperature Tw, and the 
inhalation air content Ga. 

[Drawing 32] It is drawing having shown the relation between the intemal EGR gas temperature- 
change correction value KTEGR and an intemal EGR gas rate. 

[Drawing 33] It is drawing having shown the relation between the intemal EGR gas temperature- 
change correction value KTEGR, the last ignition timing, and the amount of combustion products 
per last rotation. 

[Drawing 34] It is drawing having shown the relation between the intemal EGR gas temperature- 
change correction value KTEGR and the last air-fuel ratio. 

[Drawing 35] It is drawing having shown the relation between gas-temperature TCYL in a cylinder, 
and the inhalation air content GN per rotation at the time of ignition timing S A and a compression 
top dead center. 

[Drawing 36] It is the flow chart which showed the ignition timing calculation approach in the fourth 
operation gestalt. 

[Drawing 37] It is drawing having shown the intemal EGR gas rate standard-condition stationary 
value KEGRb, the amount LT of valve lifts, and relation with the closing motion timing (phase) VT. 
[Drawing 38] It is drawing having shown the intemal EGR gas rate reference condition stationary 
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value KEGRb, the working angle VA, and relation with the closing motion timing (phase) VT. 
[Drawing 39] It is drawing having shown the relation between the internal EGR gas rate reference 
condition stationary value KEGRb and the pressure PM within inhalation of air. 
[Drawing 40] It is drawing having shown the relation between the internal EGR gas rate reference 
condition stationary value KEGRb and the engine rotational frequency NE. 

[Drawing 41] It is drawing having shown the relation between the atmospheric pressure correction 
factor KPA and atmospheric pressure, 

[Drawing 42] It is drawing having shown the relation between back pressure, the engine rotational 
frequency NE, and the inhalation air content GN per rotation. 

[Dravying 43] It is drawing having shown the relation between the back pressure correction factor for 
amending an intemal EGR gas rate, and back pressure. 

[Drawing 44] It is drawing in which having blown over and having shown the relation between 
capacity, an average opening area (average value of the opening area of the inlet valve in a bulb 
overlap period) of an inlet valve 2, and average inlet-valve 2 order differential pressure (average 
value of the difference of the cylinder intemal pressure in a bulb overlap period, and the pressure 
within inhalation of air). 

[Drawing 45] It is drawing in which having blown over with the intemal EGR gas rate stationary 
value KEGRST, and having shown relation with capacity. 

[Drawing 46] It is drawing having shown the relation between whenever [ effect / of the last intemal 
EGR gas rate ], (the change rate KEGRSM from =l-last time), and the last intemal EGR gas rate 
KEGRO and the pressure PM within inhalation of air. 

[Drawing 47] It is drawing having shown the relation between ignition timing SA, and the intemal 
EGR gas rate KEGR and the inhalation air content GN per rotation. 

[Drawing 48] It is drawing having shown the relation between ignition timing SA and the engine 
rotational frequency NE. 

[Drawing 49] It is the flow chart which showed the ignition timing calculation approach in the fifth 
operation gestalt. 

[Drawing 50] It is drawing having shown turbulence CYLTRB in a cylinder, the amount LT of valve 
lifts, and relation with the closing motion timing (phase) VT. 

[Drawing 51] It is drawing having shown turbulence CYLTRB in a cylinder, the working angle VA, 
and relation with the closing motion timing (phase) VT. 

[Drawing 52] It is drawing having shown relation with the pressure PM turbulence CYLTRB in a 
cylinder, and within inhalation of air. 

[Drav^ng 53] It is drawing having shown the relation between turbulence CYLTRB in a cylinder, 
and the engine rotational frequency NE. 

[Drawing 54] It is drawing having shown the relation between ignition timing SA, turbulence 
CYLTRB in a cylinder, and the inhalation air content GN per rotation. 

[Drawing 55] It is drawing having shown the relation between ignition timing S A and the engine 
rotational frequency NE. 

[Drawdng 56] It is tiie flow chart which showed the cam control approach in the sixth operation 
gestalt. 

[Drawing 57] It is drawing having shown the relation between accelerator opening, an engine 
rotational frequency, and the cam that should be chosen. 

[Drawing 58] It is drawing having shown the relation between cam change delay, an engine 
rotational frequency, and cooling water temperature. 

[Drawing 59] It is drawing having shown the relation between cam change delay and oil pressure. 
[Drawing 60] It is drawing having shown the relation between the stage when the directions for 
switching a cam are issued, and the stage when a cam actually switches etc. 

[Drawing 61] It is the flow chart which showed the fuel-oil-consxmiption calculation approach in the 
sixth operation gestalt. 

[Drawing 62] It is drawing having shown the relation between a response correction factor, the class 
of cam, an engine rotational frequency, and the inhalation air content GN per rotation. 
[Drawing 63] It is drawing having shown the relation between fuel oil consiunption and the 
inhalation air content per rotation. 
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[Drawing 64] It is the flow chart which showed the ignition timing calculation routine in the sixth 
operation gestalt. 

[Drawing 65] It is drawing having shown the relation between ignition timing, the class of cam, an 
engine rotational frequency, and the inhalation air content GN per rotation, 
[Description of Notations] 

1 ~ Internal combustion engine 

2 — Inlet valve 

3 — Exhaust valve 

4 5 - Cam 

6 7 — Cam shaft 

8 ~ Combustion chamber in a gas column 

9 — The amount modification equipment of valve lifts 
11— Closing motion timing shifter 

18 — Pressure-of-induction-pipe sensor 

19 — Air flow meter 



[Translation done.] 
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J: -o T ^H-fr b * H-5 2 SU'gf ^# 3 
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1 

V^-Crt«S«H«rfliiJ«i-5 C t S:<l^«i:^«S«*«3 tclB 

'{>-:i^<oMPffiS[trS-^v^-Cf§Frt;;!/;^iafiSr3Saib, 

^itJ^^#o/>/j;< i:t-*(OWPffiS[St;^f^ffl^»-S 
6 lc:gBttoi^«!i«|tii(^«y»IIB. 
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rtgBEGR;!^^*. (*9gBEGR;{f;^iaa[«)5t>«)i^ 

i: -1-519*3® 5 ~ 8 ©V^-r*t*»-:^lw|B<ft«5rt«S« 

li<^$JP^Bo 

[if 1 0 1 m%^&imn.^<r>(i^ti: < t 

ISf *3S 1 1 1 •Ra^Xtm^^o/J?;^! < 1 
fc*©Br^K)#«l«Sr*filb, rtSSEGR;<f^f4-^XJ4 

V^TrtS?EGR;«f:^#J-&:ZttfiS:@tBL. ^WrtlfiJEG 
fflAf'S-:3V^TrtgPEGR;«f;^SiJ'&Xi*4Sr»ffiU 

<^rtg6E G R :ffy^m^xi-imKm-i\> ^xp^nmm'kum 

•r5ri:Sr<l^i-f-5i«*«l OXttl 1 J;:iEtt©rt*» 

aKlHl|5ISJe:«<Jv^TrtgiJEGR;^;^«>l-^Xtt*Sr3?ai 
-^•<Ol^e^EGR;l^f;^fd'g■x«fl:KS<^v^Trt«S«B8 

ffiU*:rtSBEGR;V;^«|-§'XI4fi<09*><Oil?3fc< 1 1— 

o^::£-:5^^TrtgBE G R;t/;^f4-&X«:»Sr«iE-f-5 r i 
^W^t-nn^^i 0~l 3 «V''-m;4>— «JclEii<7> 
i^ig^BS<^$JPSB. 

T^fillwffi:^ i: t-S<5v '^■C rtSU E G R SfrS-XH: 
»Sr3Sab, -?:OrtS8EGR;«f;^S!l-&Xttfil-«<5v^-C 
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3 

-CIB^I^SBEGR;!f:xS(|-g-XttfiSr^WU -?r«?»^rt 

SUE G R:*/;^«i|-&XI4S?Sr«©i-5 r t J' J: 9 Wfeixfc 
gp E G R ;{f ^fd-^X ttStcS-tJv NT rt*ai«6M Sr^Jifli-t- 
5 w 4: 1 5 lrfB«S<Ort«S«IMro®Jiai 

SB. 

[iS*« 1 7 1 K^#S05#St#<0'>^ < 4: t>— *o 

ff^)mm(oummmo 20 

[0 0 0 U 

[0002] 

9-5350 3^^af;::8E«$4xfcfc<o«s*>5o i^BB¥ 
9-53503 ^^aiC|E«c*it^rtj^SI<0*Jffl)^« 30 

[0 0 0 3] 

5 3 5 0 3^AmKn.ist^tiitf>%mstmo>mmmmi(oi: 

^<Ot>«>t;i*-5o tSoT. i|tM3P9-5 3 50 3^43t« 

7imitVXV^^<D^m^VX\>^f£^^^mW-9-5 3 5. 
0 3^«t^lE«$nfcrtilgJ«6Mw^Jifli^B»-i^-C 

«^l;:rt*R«BISrjg«J{::*J»i-5 r t iiX% *v s 50 
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[0 0 0 41 *fct*3t5. ^1Sirtofc5SB^)^roia«tc3£<5 

-Ctt, tflJx:tf2|#M¥4-8 1 5 7 4-§-^«tCfBf6Snfc 
fcWiiSfcS. #M2p4-8 1 5 7 4-§^«»rffi«$nfc 

[0 0 0 51 tw^-e, ±ifcLfcJ;ptC#M¥4-8 1 

5 7 4-§-^«lc:lE^$nfcrt*»«K<^*JP^B-ettv'l> 

t::S-:5VN-C^;kWPJ!B*s»taS*i-CVN5!Krll!sp4-8 1 5 
7 4-^^«J^iE«$nfel*1«S*SH»S'J«iS«J^±oT 

±, ^^tfpigE»#«flitcio-cia^^«t#wMPMax 

*'fkU-Cb4 9«Z>Sr%ItbTVNi^CVNi^M¥4-8 15 7 

4 -i-^a^ir lEtt $ nfci^*s«iM w$!i^»^e»;^ <t o T 

[000 61 *3t^^3l5. ®^#S05#^#<75'>''j:< 1 1 
-::/^wfctow^^Ki#««l?Sr*<ib, rtll6EGR;<f;^Si| 

m^m.<r>mt urii. Mx.tf!^§fl¥9 - 209895-^ 

^«^c|Em$^^:^ct<07^sfoS, #M¥9 - 2 0 9 8 9 5 
tt, i^g6EGR;«f;^i (rtlf|J»^:</^S««i) , 

:^^^*s^w$n, ^(r>'^m^)nitM.XMm\z^^^x 
\^mm*m^^i^'X\<^^. 

[0 0 0 71 t:L^1fi. !»MqZ9-2 09 8 9 5^« 

\z.^WL^ixit.^mm<r>mm^wx\^. rtssEGR;*/^ 

^H-rs 2r J= J:o-C®#^*t#<oMPffia;65^IHi:bft 
5« fJ§o-C, K#f^*«>WPB«*ssgjf-li:bit»e>4x54i 



( 4 ) 

5 

#M¥9-2 O 9 8 9 5-§-^a»r|B®$jX*:rt*S 

TrtltP E G R ;y ft/JS^^^b LT 5 <73 Sr#lt 
b-C^^'iv^#M5^^9 -20 9 8 9 5-^<^mzm^itfft 

aEM-B:L*e>n5»^J-rtSBEGR;{f;^fiS:]E«HJ:SHJ 10 
[ O O O 8 1 i^M^9 - 2 0 9 8 9 5 ^^«ICfE 

EGR:«f;:^a:{47i»'ie9^ai-r5, S^o-Cv K»^#wf^ 
m-^A^^M'^tVlthmm^iz, !|#Msp9-2 O 9 8 9 

S*s^ffl$4x-Cb*5 i:. ^til$tt3trtgBEGR:<f;^S: 
i:IIB8<DrtS5EGR;tf;^fii:*s*»* ^ffiSL-C 5. 

:iS^H-Br Li6 f>n-5 roJr#oTrtgS E G R :iSf ;:^ft*s^'ft 
UTL*5<OS^#«U-CV^;iV^i|#Mi^^9-2 O 9 8 9 5 

»^#©f^ffl^*^aeH*b«) f>tu5»^t:irtgBE G R 
[00091 *fct¥5l5, Kft#XtJ5»^#roiU>/i< t i> 

'<Dm<ofHnmm(Dmmmm(omt\^x 

14, M^tfi^M 2000-7380 0-§-4!i«»C|E^$n 
tchOAihZ, #gi5P2 0 0 0- 7 3 8 O 0#-4^t«twfE 

looi 01 t:L^ii^. #M2 0 00-7 3 8 00-§-4i 
|;:J:oTgfH-frU«)6n5K^#«?MPffiW**«iJ^-t-5 so 
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6 

iz^oxiSf^iHivff^m&Tima^'r^ i*t^$ixTv^5 1 

lliiJ!)ni--5o 8§oT, (RfM2 0 0 0-7 3 8 00^« 

row pffia*si^^^i-5^c:seor«rta^^o?eap;ss«^^i- 

f^mmm^mmi^xi.'^o ^mws^wmi^^oxm. 
[0011] *(rfBBgs^»;iie*> 

«#©M P S5«X ttf^ffl^ *s^3S-ii: b* 6>nSi&^-l?*) 

[0 0 121 Kt::*5IWH:'>y ^'^^SfflfcS-^v>-Crt*» 

-Cfc o -C fc rt*S«IB8 SrgS«JJc*J«)i-i ;i i 5 
«B8ro«I»S6SS:S«t-r« i: S: e «J i -fS, 
[0 0 131 HJ::*«MW:«»^#<7)MPSS[3tttf^ffl 
^l;55^X-B:U«) f>n?.»^TfcoT t rtlflJEGR:^f;^fl: 

[0 0 141 Hiw*:«Wl4^^»)##«l-ioTBi^# 

wmftS:jEJitti^t^brtB«SIHSrig«)f-$J«*-t-5 C t *s 
-e# 5 rt*R«B8ofW»SiaSril«i-5 c i: B i- 
5. 

[0 0 15] 

< i t w M R SSI Sr^H-r 5 * "I^lb#ffi« 
S:*«ib. ^:W^|g»l#«lflfl-<to-CggH-^b*bix2) 

[0016] m^m 1 \z9iiii<offij(mM<om99msx 

14, "r^|j|#««JcJ;oT^|E-frbi6P)ix5K^#JiO^ 
m^^<D'Pti:< t fc— :^<^PPffia[t'S^V'>TlSrt£E;45 
^fcbSnS, t<Otzi^. i^M5p9-5 3 5 0 3-^ajc 

<5\,^xnm$tiz^f^EE\z.f5cxp^mmf!smm$ti^ 
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7 

[0 0 17] if*«2{:cfE«c<0%MtrJ:ixtf. ©rtffiJc 

[00181 if 2 t:ifE^<Ort^ia<0$iJ?^^BT- 
tt. •sr^tb#^«tcj:o-C^IE-&L*^ix5K^#^it;« 20 

tBSJxSo ^(OtLib. (|#§|sp9-5 3 5 0 3#-^«»::fB 
*!M»liSriil«»::*Ji»i-5;::i;i«-e#«. nm\^\tm^ so 

[0 0 19] i«*«3»cfB^(D%?g{c:j;ixli, 
U^^#<0'>/j:< i t>-:fy<Z5BiPffiSf^it;«f^ffl^Sr^X 

50 
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[0020] it*« 3 tc|E«<??rt*8«Hroffiliai^B-c 
»^#0'>/j:< i: t— *<^MPffiS[SU^f^ffl^»^S'^v> 

tt5#^-^, K#^^#<r3WPffiStrS^< r i:;:c<®# 

[0 0 2 1 1 it^3S4JcfE«<O^W»:i±Htf. ®St#<o 

[0022] 4 »CfBft(^rt*»«liiOffi|»3gg-C 

tt, !K«t#<^fi:l€, K^'trtwffij^Jv StJ«««illMES!c»r 
[0 0 2 3] if*J®5tc:iE^05^?gtc±mi> «iiJrt<o 

^5■5gB^)■<o^£«^::*-^v^■rrtj^MS^*J^»•rs j; p u 

!t < i: t— :l^«>MP®©S:^M-r5fcit)<Dpr^l!)*;^fl| 

[00241 if 5fe« 5 \z.w^<r>^imm<r>um^m.x 

»«t#co/>;^i < t — *-0M P ffia«'S<5V 
;J5«!JiWSttS, ^tf^fc*, #W5p4-8 1 5 7 4^# 

<o^i?/i< t fc— :6-<^§aPSaicS':3v^T^tB§nsiS!Pl 
oMPffiSf/i^^H-^U* ^t^5»^-T?*>o-C fcl^^M 
#wMP®a;5Sl«ADi-'5{-fieo-C, ®^#«>MPSai- 

[00251 it*JS 6 »r!E*few^Ml-±Htf X «fSrt«> 



( 6 ) 

9 

[00 261 t«*3®6 lr|E«Wrtji^B§W*JffllSB-e 
mm^itio -^ro^fc*. i^M¥4-8 1 5 7 4^^Am^ 

[00 2 71 it*J® 7 Jw|E«W«l^t;iJ:ixtf . 
r t t -r 5 iS*3S 5 Xtt 6 t^|E«l<Ort«St!IB3<^)ffi!l 

[00281 7 icm'^(Of^mmm(r>mmmm-(^ 
\z&<5< z tti:<mm^4^(omamm<oy^i^&^\,^xni 

[00 2 91 if*^8»w|E^<^^BJ{ritttf. ®«#<^ 
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[00301 iS*« 8 »;ifa^c^rt^ii«o*jffliSBt? - 
r±. «R^#<D<S!ttt, !»Mffrt<offi*. &i«8iilHl*i«!rtc 

®^<trtroffi:^, Rxmmmmfci^m<5^^xnp%:if 

[003 11 9 »i:lE«<^l6iqj- J;*rtf , y 

g5EGR;e/:xjaaf<0 9'feWil^'fc< 1 1— otrS-rSvTlB 
l^^f r Sri^ t •t-Sit*^ 5 ~ 8 

[00321 9 (r|B«c<OI^«i!!t«ilH<0$J«^e-e 

{4, v'yXi/Sm. «6MlH«Ef5c. (RA^^S, rtgUEG 

So 

(00331 1 0 Jc8E««>3lig»- intf. 

J: o-C^H-Br b* ®M#SUW^#<o 

(SJ^'i< i:t>— :i^<^WPffi^»-S<3v^TF^gi5EGR;<f;^Sd 

[0034] 1 o \zmm<r>p^^K<r)mmmmx 

(4. -ei^tb^^lttcioT^M-frbiibbJtSK^ii^XOf 
< i: t>— *<^M P ®S»-S<5V ^-CrtSB E G 
R;!f;^i<'&-X»4fl:*s|IU^5ix, ^:«rtff|5EGR^::^f4-&- 

MSP9 - 2 0 9 8 9 5^<^«»wfS«$n3trtj^H(^)$!) 

{J|i^g<o J; 5 J;SK#^#<oMPffi|| 
«)a5XS:#Ja:-t--5 d i * < rtS E G R ;!f ^^W'&XttftiS 

^ai$*v5»^it) rtgpEGR:*f:^«iJ-&3il4S:SriE 

o*!?. ®#M#oMR®a*S3ES*b*fe4x54i^-C 
fco-CtrtSlJEGR;!!f;**SrjESSt;:aiWb, rt«S«MS: 

«>HPES[i4SiiAD-r'5»ciieo-C, K^#«>BaPBa»-S 
-:5V tii $ ix5 rtSP E G R :*;^«9-g-3lttfi*sJilP b. 
I^S5 E G R ^^Si'S-XHadSJiiD-f-S iCftoT ^ik^ffl 

[0 03 51 1 1 Jr|E«ro^iai::iixtf , 

<ib, f*ifllBEGR;J^;^«-a-XttSt-S-:5v>Trt*S«Ba«: 
«iJWi-S J; 9 bytrt*gtBIBIw*Jffli3giaJw*5V^T, pJig 



( 7 ) 

11 

[0036] iumtiM 1 1 \::fsm<o]'^)miB<ommmm-^ 

5F9-209895 *^a{^fB«$ixfcrtig^M«^*J«i 

HSr^«:-t-'5;ii:'i< rtgi5EGR;ir;^t'J-6-X»ifii6S^lli 
SnSi&^iO'b, rt§BEGR:iJf;^t!-&XI±fiSrjEaiJ^ 

t>rtSfBEGR;5f^^sriEiejcgtiiL. f^mnm^mmc 

$*t?.rta5EGR;{f^«iJ-&XI±a*SiiiDb, rtgSEGR 20 

10 0 3 7] n^mi 2iz^<D^m\cxiv\it. 

fs:<t t-I^wMPSS&tJ'f^ffl^J-S^SV^-CrtaJEG 
R:>!f;*fd-&xr4SS:J(CHiU ^<D}^UKGR^:^m'^JL 

[0038] it^9 1 2 (rfB«toi^^B9<oSiJ{N)^B-C 30 

■rrtSi5EGR;!f;*#j-&x«fi*s©a*n. -trortgPEG 

R:!!f>^f!l-&:X«»tca-^v>Trt^i5dSSiWSit5o ^- 

H PffiSt^^t-S^v ^XrtlfB E G R:>tf;^#J-&XI4a;4S^ 

<O^JwS-:5v ^-CrtSBE G R ;{/;^Sd-g-X 
t) i^gi5EGR:^;^SiJ-&3^»4 

[00 3 9] if 1 3 Iwf2«(0%lfllw inii. Ka# 
g8EGR;V;^fiJ-&XI4»Sr^UlL. ^<0rt^a5EGR;ef>^ 

[0040] 1 3 t::fE«rort*gJ«liw«!lP^@x- 
tt, m%^<oms. K^ffrtOBE;*. XO«B3ia<E»Jc 
S-:3v>-Cl^S8EGR;>y::^W-^XB:a*s»ai$*i'. 60 
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euE G R 0:^m^xitmizm<s\'^xfHfm.mt)mm$ti 

KlHlfe»»'*<5V ''•CrtI* E G R xtH-^XJiSzJS^Ul S 
n^il^S^J: •? t)> rtgBEGR;</;^f!l-^Xtt»SrHiti;i 

[0041] 8S*« 1 4 »cia««)5IW»:: <tn«, 

g^^tWrt^JEEX), XOf*tllHl»fflbfcrtgSEGR:«r;^ 
m^:^tiM<D^1b<r><}^fS:< fb— otc£'3V>TrtSi}EG 
R;y;^S«l-&XI4«Sr«iEi-S r t Sr#mt •rsifl*^ 1 
o~i 3<^v^i*n*»-3Sil^iEtt©rt*8«B8«)$yiS)SgB*s 

[0042] 1 4 (C|g^(^[^^M<0$Ji4l^S-C 

GR;tf;^«'§'Xttl:© 5 *»©iJ^*< i: <>— o|c:S-:3v^T 
rtSCEGR;!!f;^*iJ-&XW:ii45M:E$n5fcJ)6, ^ln>h<r> 
5 *.0'>;fc< fc— olcS<3V^-CrtgBEGR;«f;^Si|-&X 

[0 0 4 3] if*35i 5(;iiE«K<o^W»rj;Jxtf. nj^tb 

i o T^^H-ti: b* fens ®^#JtOf#m# 
tt<t fc— :*r<OBB P t , >'</W7':i— y 7'»iM«f 

<3V>-Cl^g5EGR:;«f^fiJ-^3ll4SSr©tBb, ^<Ortg6E 
G R ta-&X I4»J-S-:5V ^T rt^^ii S:»JI»-r S i 
i:i-SiS*«i 0 irSE«ioi^«8«iloS!l»ilB*s 

[0044] if*« 1 5 »C|E<fe<^rtj^H<OSfJiBlSeT? 

»^#«)^i>*< i:t>-:^«5B8PB«i:, x</p^:^w<7 

mti t ICS-:5V >-C F^SB E G R tH-g-Xttfi^JS^ffl $ 
•troi^lf8EGR;*r;:^#i-&XI4«liS-:5V^Tl^^g8 

«<7?^tcS':3 VTrtas E G R ;^f4-g-Xt4S75S^ai $ 

<omy3R.XfTMm<OSt)K&<5\, >T rtS8 E G R t4-& 
X»4a;4S^aiSn*VNS^J;f3 rtS8EGR;«f;^»I-g- 

[0045] if 1 6 iz.fiiei<o^mzxixti. -^^m 

:f3RXJ'Tmm<OEEt> t »^S-:JV ^T»^rtS5 E G R ;<f ;xtJ 
-^XiiiSr^Wb. ^(^P^l^§CEGR;«/;^fJ-g-:x»4» 
i J: t) # ^ixfcrtgSE G R 

&\cm<5^^xf>^m&mi:mmi-i w sri^mi-i-si** 
[0046] 19^^ 1 6 iz.?s.isi<r>fy)mss<r>mmm9x 
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m^^ffxi^ti: < t h-:^<owi^mam<r>m a mmt , ^< 

}MM<r)mti'BtXfTWSSi(Dmti t {cS-^V ■'T^l^gS E 
;^«l'&XttfiS:«Jli-5 zklzi: *) #feHfcrtg|JE G R 
felt. !R»^#<OM PSa^x<^^^^-^<7 yTT'MWtf 
i*S:*C*V>4&^-C*>oTt, rtg|JEGR:<f>^S!|-&XH:fiSr 10 

[0047] lt*« 1 7 tcfs^«)^iqf;i±ixtf , 

P$n-5#M2 O O O- 7 3 8 O 0-§-^i:t«('fE*fe$*tfc 30 

i-5(;i«§oT, K^#<^5BPffiai^:IS<5V^T^t«S4^5 

[0049] 1 8 »ci5«fe«^^?^fC itltf, 

<Of^ffi^. K«l#«0[tB, fS^ffrtwjEE;^j. Rl/^HEl 40 

[0050] 1 8 \z.'^<K>p^mm!s&<om»Mt^ 
K«#<ofii:ie. ^^m^<r>mti. SO^flSSIlHllslSJr 

rtatv<7^^^rS•^v>■crtB«&li6Sft'J^^I$^^■5o "tot:. 
Hb. !S^«i^<7>£E;^, Xtn«BHlHlls«»;i 

&^\i^xmff%iLti(Dm&tm^^iri^£\>^m^i. ♦> <>, la so 
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[00 5 1] 

[ 0 0 5 2 ] B! 1 ti:ii:¥im<o\f^mm<ommmm<ons- 

*3V>T, l«:rti85S»H, 2ttK5t#. 3\im%^. 414 
!R«#SrMHS-e:5fc«><^*A, 5 

6W:®^#ffl*A4Sr&J#LTV>5:*A 
7l4#^^#ffi*A5S^S^tb-CV^5:^7A5^^r 

:*:#<*o-cv^5„ -r*fc*>, 3|cjftte3^«e<oK«ii#2<!0 
^^/pyy 7 M:I4, /^/wyy 7^;i5;&A4<7)*«Si:Sl. 
TV^St^itJ'b, /^ywyy 7i5'*S:«?A4(0*4gi:«b 

[00 5 3] iaiXVH2«>®iiqicM«9. stt^lSrttc 

\z.ms.=^2\zn\^xAj>^A^^M^'^^-7 Vfp'b-iim<r>:f3 

o* t) , y<juy V7h »gE JE^B 9 r t J; 
•3, *A4<^S^ (1113) ^rd3V^T;*A4 t^VUT'y 7 
^irSrSMS-frfc!?, *A4<d;&«S (0 3) {c*JV>T* 

S„ /VU^y 7 h»^je^e9t-J:oT®«#2<0/Vl' 

MPffiiS[;6S^H$4x5Ci:{3/£5. *lllfeJ^fS<OKtl# 
2-ei±. y</uyif7 hi*SJe*DSn5f::«o-C!Rfl#2 
«)Mpffig|dsii*Pi-5 J; 5J-''j;oTV^5<, i oi±y</uzf 
y 7 h»^3E^B9%!Kt&-r5fc«)co K^-^"^^, 1 1 « 

Sbi-5r tjcj;?), Pii^#2(OMH^'-f $Vj/=iril:^lffl!l 
-e#5o 1 2l4MKiJ''f h»Jtl lS:fHtt-f- 

y7h»^^H^B9^TJ5WW^'-l'$V^i'7 h^Si 1 

[00 5 4] 1 3f4^7V:{' >-^7 14^42^W/W< 
V. 1 5 l4*^!fSfiSM#, 1 6 J4«a^* 2 ro/^/u:/ y 7 h 

1 8tt$tflfrt»c!aA^«tS:et«&i-5KSl«rtOTBE*Sr«l 
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^ea-fevf-. 2 1 i45tl§irtt;iW*&$n5®A^^<^K$5 

2 2I4ECU 50tt->yv 
5 1, 5 2I*!R^W, 5 3tti>— 5 4«: 

[0 0 5 5] 04l401lr^Uyt/Vl':/y 7 hfi^M§S 

A->-r 7 h 6 l::i5gfe$ixfc«tt*^» 3 l ttattfrs 0 Sr 10 

3 2 li^tt^ 3 O $r::&(B!l 

[0 0 5 6] 0 5li^<yuyy 7 higS3E^«>4Sf^i!i$n 
S(Olc#oT@i^#w/Vu:/y 7 haas^<l:-f-5«^lf 
5%Ufc0-C*>-5. E5»rS%-t-J:9»r, =i-Y /U3 l 
5ii«fi;4SJ^'>$^x-5l'!¥oT. 2 (D^VWT' y 7 

fc*iiifej^«i-ett. ^^yi-7'y7h»g5Hse9*sf^* 

»iBBJ;:tt, K5t#2©x<yu::/y 7 N»;jsiein-* 
U«)fcix5w»::^#o-C. K«w#2(D/<>'i-7'y 7 hS^stf 30 

[0 0 5 71 06H:0lJ:;^bfcMBB^-f $>-^'>7 h 

^«^WH^i»B0-C*5„ 0 6lc:*3V^-C, 4 0l±®^#2 
(Dmm^^ 5 vi^*il:ftiB!llc:v'7 h ^•\tZtLih<nm-hm 
jftK. 4 lli®^#2<OMIfliJ'-Y 5>'^'Sril^»i->7 

-5, ii^ffillfflK4 OrtOfflffi>}5iiJ!nJ$n5f::=e§v\ 
#2C0MH^1'5 V^;iS3t:^|{R!U07 

o4!9, :J'7Vi'>-V7 M 3tJ:^i-.5*Av'-r7 he 40 

<^iHi*iffiffi*sit^-frL«>p>*t5. ji^fiijAiS4 1 

*Sii:^lffl!ll::v'7 h-B:Lit»bix5o t) , ^'y^^^-y^ 
7 M 3ti3sri--5;&A->-v7 h 6 W|Hlteffi^B*Sil^•frb 
(0 0 5 81 EI7t*BaWi5'-^'$ Vj/->7 h^«;45f^«l^? 

0F^W}ftBE;J5ii*nSix5J::«§oX!a«#2OMK^''1' 5 
V^^d5ji:ftfl!l»r'>7h$ix5 jS« 50 
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«^#2*SM#UTV^5S8W©«$H:gt5SSti. 

[0 0 5 91 Jb5Ebfc±5J-/VU7'y7M:^M^»9 
&o:BilB^-f 5>'^'S^7 h^Bl lt-io-C®^#2<D 

jc»JiSl-t-5fc*?)l:iH:, ®^#2<r)v</u7'y 7 hfi, f^ffi 
[ 0 0 6 0 J El 8 \iJfMWfm\^ii\^^i^-X^^'^^-)5 

i^^sBBMSnsi:. ±-r;^7"s'>^i 0 0i;::d3V^T«tBi*& 

t!j^t?$)5*^*=';i5¥!l»f$it5o YE S #l:i»4> 

^•i^^cl6-:5v^-C;^Al^^«S^»l:ti-5^e^S*s*V^^:2pJ 

;^7"s'7'i o 1 trittp, :^v"s/7'i 0 i-e(i. Si^#2 

<o/</wyy 7 hSLT. fpffl:^ivA, m^9^ ^^^ify 

ilS±5EjSNFffirt£E:*lgi»5|^^«§ P C Y L b AX^ffl $^5, 
[006 11 El 9 l±JBEjieJi5E^^rtEE:^«S¥i|^ffiP C 
YLb i:/'</W7'y 7 h*LTi:K^'i=rt«?ffi:^PMi:W 
S«Sr^uyi:0t?*)S, 09l::^±9»=» ;^7^s/:/i 

PCYLb{±, /^/I'T'y 7 H:LT;45:;*:#<*^.trt¥o 
•CiS<'Jt«3. K«'i=rt<?5£E:^PM*Sii5<J'i5twii§ 
oTK< ^j^S. 010 \im&±M.iSS^t&tiWe^m^ 
P C Y L b irf^ffl:^ VA iK^SC'trt'Offi:^ PM t <DM^ 

srs^Lfcia-esj-s. lai ofr^i-.t ;^7's/7'io 

1 ^^:*iV^T^^l$^^2>JBB^-h^EJfe^1S^rtJEE;^^^^P^feSP 
C Y L b tt, K«T5E;i^£iBltcK^# 2 jftS^lfl-f-Sli 
-g-x 'f^ffl:ftVA*5/h5?<^i.5{J:t¥oTii5<?i5o 011 
»*flEi^±5E^NfiairtBE;^«St4^liPCYL b it^ffi^V 
Ai:K^'ffF^<?5ffi:tlPMi:<DilfilSr^Lfc|g|T*)S, 0 
1 Hr^-fi 5 »w, ;^7^y:ri 0 H^*5V>T^ajSn5 

mmiL^i^^^^timmmv c y l b i*. k^itje 

^eASfj{c!R^#2ds^^-r5«^. f^ffl^VA*s:*:#< 

[0062] 012 »EIS-h^;^^i^E:A@m4i(<!iP 

CYLbirMHiJ'-YSV^^ VTi:K^'grt<OJE 
;tiPMt<oBI$S*^bfc0t»fc.5o 0i2Jc^-t-J;5 

rtJE;*J«|!JS4^1l8 P C Y L b tt. ia^T5E;^WP*fc!»^# 
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V T i: K^^rt <^ffi* P M i: o?H«SSr^ 5, 
Ell 3JJ:^-rj;9tw, ^^T^s'T'l 0 Hc*3V>-C©ttJ$ix 

(ffiti) VT/5S®:^|-frLi6P>*tSI;i^oTi«< ?t5o 0 

J^T's'y^l 0 U::J3V^T^tU$n5fEitg±:5E;fe^ lO 

(0 0 6 31 08©R|^J^II»). ^\>^-V:^Tyyi O 2 

S-timm^Wi P C Y L b e>ffiii® Ji5E;^^iSjrtffi* P C 
YLasStm^nSo J3cv^-e>^7^s'7'l O 3t?l4, 
5EjfeS#1Sfrt£E;<jPCYLt, «liaiHl«te«NEt. IIhHE 

NtfwS-:5V>T-^i/c^^SA*SSiUl$n-5. Ell 5lij#i 20 
;>c^»! SAt EEm±9EM.t^^mtl P C Y L <t 1 EMES 
0 MISrt A $ ix5 ® A^*t»G N i: «dBI^ SrS^ L 
fcia-Cfc-So la 1 5 jr^H-J: 5 J'. ;^7"s/7'i o 3 Jc*3 

PCYL*Jil5<*5fCfto-C51^-B:L*e>Jx. 1 [3©^ 
fc»J^1Srtt-®A^Jx5 K A^^fiG N d5 # < ''j: 5 

o -cji:^i-fr u«)e>n5o 016 \ij^^mm sAtmmm 

etSN E i: <?5H»S:5^ bfc0t?fo5o El 1 6 J; 9 

ic, ;*7^s':ri 0 3t;::*iV^-c3?a$3x5^^^SSSA 

t4. *SBiIlte«NE*SifiS<*5lwe*o-CitA-e:b«)b4x 30 

10 0 6 4] Lfc J; 5 ® 8 ro;^ 

i O iXt/^f'yT'l O 2fc*5V\T. UBrtffi (ffi 

ill^K*5SiJP$n5. ti§o-C*lllS?l^«i»rJ;tttf. 

5P9 - 5 3 5 0 z^<kmz.'^^^ixit.mm^<T>mm 

{fli-r5::i:*5-e#5. Ht-. K^#2<DMPffia;4sggS 

-:5v^TS[ffi$n51girtffi*5igADU, 12 1 5 JC^L.fc<t 5 
[00651 SE»::*l?ft?^ffi-er±, El 8 <c»;^x s'T' i o so 
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nsP9 - 5 3 5 0 3-§-4itSlCiE«$lxfcrt*K«lii<0*J(^ 

Sffli-f Sri:;iJ-et5o 3E»-^ K^#2<of^ffl^VA*s 

•r5ri:*^-C-#-5. 01 Olw^Ufcipt^K 

jaT5E;S£*|S*J=!»^#2*i^lBi-54&^f::»i. !R^a#2 
«)f^ffl^lVA*s®'>-r-5»rt¥oT, ®^#2<o^ffl:ftv 
AJ::^^v^-c»W$n-5i^rtlE«5itjtinu, 0i5t;iS5:L 

-frUftb*t5J;5»-rt*8«M*s$ij«i$nSo 01 

1 \z.m\^t^i~ b fcK^T3?E^W*trl-K^# 2;5S^lfli-5 

K^#2<^ftffl:ftVA/55igip-r^jr«eoT, 
2 <^f^ffl:ft V AtiS':JV^t:^ffl StT-StSIrtE^siS 

^^k^ffl S A*Sjg:ft-e: L«) bits i 9 

[0066] ^tz.i^-mmm^X\i.. 0 8 o;^^' ^ 1 o 
X'&Xf^Ts'T v-f 1 0 2lC*5V»-C. ISfrtffi (EBRI±5E;Si^ 
fiirtjE;^3PCYL) -sr^lft^^^irLTW^Vw^^y 
7 hS^H^a9»CJ;oT^H-&L-*t)bn-5®m#2<0 
§8PSaXO«f^ffl^VAOW:^twS-3V^X^ffi$tb> ^■ 

lifej^isjwiixfi. A\z.m^<.z.tfi. 

Sli^^^ ®^#2<DMPESa«rS-:5< r.t«;<Ki!t# 

2 ©f^ffl^ V A«?^^t;::S<5v ^-cfSrtffij>s3¥HJ 

[0 0 6 7] i^tJ^-mmW^yi.. m%<r>::^'fv^\0 
iXtJ«;*9'y7'i 0 2t;i*3V>-r. fSfrtEE (JE^±5E-^^ 
1Srtffi*PCYL) ®«l#2<D§BHi5'-f (fit 

<i) VT. ei^Wrt<^ffi;^JPM, xi;f«8B8lHifelSNE»r 
S<Jv^T©WSn. ■?^ro1a^l^ffi^J:a£-:5^^-crt*R«6BS*s«lJ 

(ffiti) VT. ®^WF*9Wffi;^PM, SU?1S 

li^Hl^K^NE^cS'5^^■T:iSrtffii^s^^USi^'iv^;®^± ij 

[0 0 6 8] i^, imMjiimx\-m.%.i^<r>muwm.m^ 

Pffi«^I^S-:5v^-ClSirtEESrSEUiL-, ^<^1S!rtffJ-S-:J 
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(0 0 6 9] SIT. *?6m<off^imw(ommmm<om- 

M-a:U*e>ix5<t. ^•4xJc:#o-ClSfrt£E;iS^'fbi-5. iS 

10 0 7 01 017 tt**iS?i^fiUc*5»t5ji!Ri|sHftSt»» 

^3tl*lffllBIB-elltT$*t-S. HI 7t::^i-J:9f=. r<o 
/u—^V/iSMit&^nSi:, *-f ;^7^s'^2 0 0 l'*^^^-C 
«liiMS6^-C'*)-5*^75»j)SJHiJ»rStv,5o YESWi^Jc 20 
tt. jl«i|sHiS*£fffc^^•5^S§i^6»l^^^:«:ji^Ri|s^l!S*tfi*s1a^ 

it) {cm ffi SriESijr ® tBi- ^ v ^ t *iJ»f U . c: w 

0 Ifcittfo ;*7'y7'2 o i-ei±» iS^#2©>^Vw::^y 
7M:LT, f^ffl:^VA. MM^-f? v^^VT. ©^l-t 

iSrtBE:^«iflJK«iPCYL I Nb;>s^lB$4x^. 

[007 11 H 1 8 yt^isn=^MmiP%mi2mm^i!&v 

CYL I Nb ir^Vi'T'!; hfl:LTtK^'^rt<^JE:*P 30 

«ip«®PCYL I Nbtt. xVUT'y 7 h»LT*S:*C# 

-^<^^\z'^'oXM<fi^o lai 9llK»T?E;S^rt 
ffi:^S5^^«iPCYL I Nb if^ffi^VAt®^^rt<^ 

ffi:tjPMi:<o§|«Sr^bfcS-C*)5, 0i9Jr*-f-J:5 
tr, ;^7^s/r 2 o 1 ^c*3V^T^^i$J^5KMT5E^NF1gi 
l^flE;^3igl^!|^<^PCYL I Nb»l, ■f^ffl^VA;i5/J>$< 
/i5tc:ii§oTi«</£5o 40 
10 0 7 21 02 0 tt!R«TJE;a«PlSrtE:*Sip!Kfi8P 

<75ffi;^)PMi:<O|S«^S^^Lfc0■e^55o 0 2 O {3:^5:^- J; 

^7's/7'2 0 HJ:*iV^-C^ttJ$ix^.®^T#E^^ 
llfrtEE;<jS!Ji«li8PCYL iNbtt, MH^W?:^^' 
(ffitB) VT;5Sit:ft-e:L«?)e>n'5tr?§oTii5< 't^io 0 
2 1 {±K^T^^^l^flE;^jSip4*SiP C Y L I N b i: 
«ii9lsi€%NE j:£r>B9^=£r^L)t0-e&-5. 02 1ic:^ 
•rJ:9»w, ;*7"y7'2 0 1 »;i*iV^-C3¥HlSn5K^T5E 

fsmin&timmvtm p c y l i n b isBiisiteisicN so 



[0 0 7 31 01 loyfim^m*). t^\^x:^'^v:f2 o 
2-eji. T^tE.(Dmm^^¥F\^m^\'^x^%T^Mn^ 
\hi&timmmp c y l i n b tt^h^'^T^M.'m^tis. 

;t>PCYL I N*silW$H5o t^\-'X:^7-y^2 0Zt* 
a^T?Ej^^rt£E;^PCYL I NiMK4'-^'$i^ 

(@ttSQ I N J >d:^tti$tt'5. 0 2 2 (Ij^^sHSItftQ I 
N J i:K^T5E;^^rtffi:^PCYL I NtWIB^'-f 5 

tzMXth^. 02 2Jc^-rJ: ::^y^-:y7'2 O 3Jr*5 
v^Tl!Lffl$n-5«S^dt»Q I N J li, ^■^-f^^mi 
rtJEE:*PCYL I Natie5<;!t*»cfi6o-Cli*0*Lie)?> 

(0 0 7 41 ±i^UfcJ:5»-*IIJS?^ffit?W:, 017<?5 

:^-^5'::^2 o iSO^^^^s/P'a o 2^rt^^^T. ISlrtJE 
(K^T9E^^rtjE;^PCYL I N) *K "I^tt^ia 

^#2CDBaPffii^trS':5V>T^til§n, ^•<^itiF«9ffifcS 
tf. #MSp9 _ 5 3 5 0 3#^«»riE«SiXfcrtj^g§ 

$iJi^i--5:::ii4s-e^5o P^Btwfi. 0i8{r;^bfeJ:5 
tw®^#2(OHp®a/45ie;!jO-r'5»J:tSoT, ®^#<dM 
PS©l-S-i5V>T®mS3xSfSirtm*sltiDU, 02 2JC 

[0 0 7 51 H{-*ISlfe?^fS-eil, 01 7(0;^x-;/7'2 
O l^iU«;^xy7'2 0 2»c*5l/^X, ISjrtflE (®MT5E;fe 
NPfBrtffi;*PCYL I N) ■^mWi'^mmt\^xny< 

#2rof^ffl:^VA^cS<5^^T^ttJ$^^, ^:05^rtBEt::S 

^\,^x\hmm*mm^ix^. tso-c*iiJSj^iiiirj;tv 

fi, 4#PB¥9 - 5 3 5 0 3 #4^«J=IE«Snfcrt«S«H 

V A ;4S^H-a: L » ^ ix 5 *> o T t> rti^H S: jSW 
^c$^J^^i-5r ^iSllwli, 019Jw^L.fcJ: 
5J::K^#2<of^ffiAVA*s«6l»-t-5irf£o-C, K»# 
2 (Ofpffi^ V A»^«-^l ^-C© ttJ 
0 2 2 jc^rUfc J: 5 »::1SrtBE*stSJbPi-5»wt8§oT*m'e 
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[00 7 61 *fc*|llE0®T?l4. mn<r>::^7'>y^2 
^rtJE;^PCYL I N) iSK ■sr^^»I#^fili: LTW^^ 
# 2 <^BBPffiSSlJ«<^ffl^ VA<7)Pi:fy»cX-:5v^-C»lti$ 

ri:*<lS^#2©PBPiB««?;'(t»J:3£-:Jv^-ClSfrtffi;6S3* lO 

til $ 5 2 M P SWl^S-:5 < - t ?t < 

K»#2wf^ffl:ftVA(o;?>-J;i»':Jv^XfSrtEE;6S@ttl$n 

[0 0 7 7] *7t*lll£j^^-ei4. Ell 7 (73:^X5/ 7' 2 
0 1fii;5;X7"s'7'2 0 2»r*5V>-C. iSrtEE (K^T9E^ 

(te4f) VT. K«Ct=rt<OBE;^PM, StJ!ttllSlllte» 

\>^xnmmmi:mm^i>^t\>^^-r*h^. 0^9. * 

[ 0 0 7 9 J £AT. ^^ig^JrtBtSBK^ftiJi^i^SO^H 

h§£a 1 1 i o -CK«C# 2 <D^</w:/ y 7 Mr, f^ffl 

^fi3i^r 9 Mc^ttj^^mm^^ib-mxv^y,^. 
itLitizn. Ktt#2<o^</i'7'y 7 hfi. f^fflA. mm 
[0080] SI 2 3 tt^mwi^m^isifiij^skf^mwm 

je^WP^PS-CSIff^ns, 0 2 3 jr^-r J; 9 :^<o/u 
-^>'imi^&ii^t. *-f:^7^s':/3 0 otc:fcv>T^« 

*!S^s^^|a;JS^f4^^^■5«IM*&t!)«f^wtt1S^rt;^f^^a*Sr 50 
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jEm^nmv. ^ix\zm<s\^x^'X^m^^^-ri>£^s 

*s«:v^i:*l»fb. ro^yw-'^^vSriSFTi-S. NO 
Oi:#ti:»4;^7's'7'3 0 1 (wittf, ::^xy7*'3 O l -e 
tt, ®^#2 0^<yi':7'y 7 hfiLT, f^ffl^VA, MIS 

\zm^\ ^xmm±xM.mmf^^:^mmmmvmT c y l 
[00 8 1] El 2 4 t±mm±^M.f^f^:ff^m&mm^ 

®TCYLb tx^^w:/y 7 hMLTtmm^^^^^i'' 
mm) VTi:roBS«*^L.fcS-e*)5. H2 4»r^ 
;^xs':7'3 0 U'*5V>-CSEffiStt5ffijS±5E^ 
;t/x*.ia«;g|!p^^T C Y L b »4. SR^T5E;S6tl^ 
twK»#2;JS^IBi-5*&^, y</uyV7hmLTi)iiz^ 
<'i5fc«o-Ci«</i*», BBEH^-<$>'^ (ffi 

m) VTAm-M$n^\Z^'^xm<ti:^o El2 5{cS^-f- 
J;5Jc, ;^7^>7'3 0 1 Jc:*3V»-C®aiSix5JEE|g±JiE;^ 

f^^if:^&&9mKmT c Y L b tt. m.'Ss.T^j^sitts 

<fj:?>\zm'ox^<fj:y). ^ttL. mms'^^^'i^ m 
m vTiim-M^ixiiz^oxi^K^^i,. m2 6i^m^ 

m±fE.M.mif^:ff^ummm^^T c y l b k^t 

5E^etl*l-K^#2*s^BB-f-5*&^. f^ffl^VA*S:#!:# 
</j:SJc?§oTiS<*5. 121 2 7 l±EE)^±^^^f§Srt;«r 
;^ iaSS**t« T C Y L b t ^</i--:f D y h&LT tf^m 
■^VAt<o§S^i:^\^tcmx&>?)o 13 2 7lc:^i-J; 5 

l^;i/;^ia^:^Jp*t^T C Y L b ®^T5E^£-ltfrJ;iK 
Sl#2/J5^l3-*-5®^. fPffl^VA;6S/Jv$</j:5t::iSo 

[008 2] @ 2 8 ilSl|j|J:$Ej^^l^:^;^mi£lii»:K 
«iTCYL b i:K«WrtWffi:^)PMi:(DK^Sr*Ufclll 
•C-fcSo 0 2 8»j:;Ttf <t ;^7"s/^3 0 l^c:*^^^-c 
^ W $ n 5 ffiHS_b5E;SNFfSrt ia«® *4^^T C Y L 
btt, K^Wrt<^)£E;^JPM*SiS5<>SSfrfieoTifi5<* 
5o 02 gjn^^-ri 5t-. ^^T^s'^^s 0 H'*JV^-C^ttJ 
S H -5 JEEJ^i^-^^iSS :«f iaS«i^*^ ffi T C Y L b 

^MiH]iBl^NEA54'S<^i:#»wtf-j5'i:/j:5, 
[0 0 8 3] 02 3o?SiM»cM*>, J>:v^-e;^7'y::^3 0 
2-CI4. ->y ^-^^MMTwa 1 1 < ^mSJE^K 

TWALL?J5^ai$tb?.. >y ^'iJ'SiaTwa 1 IttT 

Twal 1= (KlXGa (i) -Tw (i) -Twa 
11 ( i - 1) ) XK2+Twa 11 ( i) 
[0 0 8 4] r^-e. KH-tm^mjEm^. K2H*£;^ 

3iz^-t/i'—'^i^tii-^mmn^nxy>^i>t^<r>m. i- 
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fed. mmmiEm»Knt. mm^»t^i s/i^bm^^ 
TWALLJi, smiiW.M.i^^ii^m&mm'i^^Tc 

YLb±t>fc->y i'^^SJaXwa 1 l*5«<*4f::«6o 10 

[0 0 8 51 02 3«>lftWtCBi9. 2>tV>-e;^7^y:^3 0 
^Cmie^bffljEfitKT I N;SS^aSix5o 0 3 1 l±!SA^ 

AS^ase^kitjEitKT I Ntt, wm^niim.T 

w7)SilS</jJ5t3Seo-C;*:#</f t), KASg^fiG 

[ 0 0 8 6 1 0 2 3 <offt W t> , JJcv ^t?;^ 7^ ;:r 3 o 

gCE G R ;{/;^iaff^<liffiiEfflKT E G RjJS^ai ^nS, 
03 2lirtgiJEGR;*f^iaa^-ftttiEMKTEGRiF*3 
g5EGR:^f:xf!|-g-t(75B8^S:^bfc0T?*>5o 03 2Jr 
m-ri:oK. rtSi5EGR;«f:^ja*^'ft«jE{ilKTEGR 
ttrtgBEGR;^^«!|-&*si«< /£.5Jct¥oT;»c# < /i^. 

^mmmm<r>^mm-cn. rtgsEGR;(/;^*^ca-:3v^T 

rtSU E G R ;y;*iaSgg^ls*|jE<itK T E G R SrSf r 

i: tT5rt6-efc5o -^-w*^, rtgi5EGR;iy;^iaar^<btt 30 
iEffiKTEGRtt(^a5EGR;^f^Sz55#J< ife-StrtJIoT 

i^mtmjBl<r>imU^1t*) (r>mm:ff:^ « t »cS<5v >-C 

SB E G R ia«^<t:«IEfflK T E G R Sr^ tfii-5 r i: 
t>W^-C'fo5, 03 3»i(^lfBEGR;«f;^iaa^'fli«iEfit 
K T E G R i: Mlll<^^;'c^»i i: ttrlslw 1 lel^S fc •? <^ji^ 
«g;ef:^Sto§a#Srii^Lfc0T?*)-5. 03 3»::^i-J:5 
rtgBEGR;«f>«.iaaP^Mt:«jEffiKTEGR»4, ttrla] 

ifctcS-^V >T F^gP E G R ^Mft^^tMiEfif K T E G R 
Sr^m-t-'5r.i:'b"rfiB-C*>5, 03 4 llrtSBEGR:^^ 
jaS36jt«iEffiK T E G R i: m^n^it i <oP# Sr^ 
byt0-efe5. 03 4t;::*-f-J: pJJix P^UEGRHPsm. 
A^^tMlEffiKTEGRtt. K'f ^± t) t-^-^U 

[0 0 8 71 02 3<OiftWfr5l5, JJcV^-e;^xy7'3 O 

;^7=-y7'3 O HclJSV^TSa^nfcEEIBJiJE;^ 50 
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^rt;^/;^iaSigi»*i^TCYLb ;^7"5'7'3 0 2 
»rj3V^TSCfflS*t*:gffMtiE1ii[KTWALLi, J^T'y 
7'3 0 3lrt5V>T^ffi$ixfc®A3g«M^^k«iEffl[KT 
INi:. ;^7"s/7'3 0 4lr*3V^T^ffiSnfcrteBEGR 
:«/;^ia«^'(bffijE«[K T E G R t tc:S-:Jv ^TlEi^i±^^ 
^rt;y;^i8JtTCYL*s|!ctbi$H5 (tcyl— TC 

YL b XKTWAL L XKT I NXKTEGR) » JJcV^ 

-C-;^7's'7'3 o 6T-tt. ffiSg-h5E<^^igirt;«/^ia«TC 
YLt 1 lelte^fc*)(DKA^^ftGNi:tSli|5iei^NE 
i:t::S<5v^riilC;kl^»JSA*s3?ffl$n-5. m3 5\i./S,'X 
Nr«8SAtffjSI±5E^^l§fl^:*fx^iaflPTCYLi: HhISk 
Sfc«?<?5KA^^fiGNt<Ogi«Sr^Lfc0-Cfc5. 0 
3 5K^-rj;5f-» ;^9'y7'3 0 6^^S3V^T3St^S^^5 
;!a;A:^«SAtt. £Eiie_b5E;S^rt:i!f;:^ia*TCYL*s 

^^»GN«s#</j:5iwf£-9-ca:^|-arL*f>*tS. 
01 6tC33%UfcJ:5lr, J?i^y7'3 O 6»Ci3V>-CittiJ$ 
ims.-X^ms Ait. «tKlHl^NE*Sj«</j:5»c:t*o 

[00881 -tifi Ufci 5 ic:*^J£Jg«i-ej±. 0 2 3 K> 
;*xs'7'3 0 iXt;5;^7'5'7'3 0 SJcisV'T, lSrt:«f;^ 
ms. (ffii!e±SE-iS^rt;5f;^ia«TCYL) 7is, -Bi^tb 

5!R«#2roMPBDairS-t5v^-C»W^Fn, ^<nm}^:» 

i-.5ri:;5S-e#5, ®«i#2(^MPEa/J5igJSiir 
L * ^-efc o T rtj^H Srjg^l:iSfl«Nli-5 01 
i^iWJiltt, 0 2 4&Of0 2 Str^Lfci 5 
fwKl5#2<i0Mpffi«*siS4ni-<5l=l£o-C, 

03 5 tci^bfcJ; 5 tc1S5rt:;J/;^ia«/JSi«< ^^^tctSo-c 
;^;Acl^»i S A;JSji:^|-tirb* 6>n5 J; 5 J^F^*S«iiii»s$y«W 

[0 0 8 91 02 3<O^xy7'3 

0 lS05;^v^-y::^3 O 5tr*3V>T. i§Srt;«/^SS (EE)!® 
±5E;fe^rt;<f;^taSTCYL) ■5I^i(i#«S«t U 
X<0^<jy^-f 97 h M&JimWi 9 J; o T^M-fr L* 6>n 
5K^#2<Df^ffl:ftVAtrS^VNT^m$tL, ^:<O0rt 

lg?^«gtci4xtf. <l#HsP4-8 1 5 7 4-§-^«»CtB«t$ 

{^i-Sr t^JT'^S. H{r. .®m#2<Of^ffl:ftVA;ii^ 
LA e>ti,5»^-e*) o -C t rt*R«BiS:a«»c»JfflJi- 
s;:i:*s-e#5. PiWt^tt, 02 6ir^UfcJ:5»-K^ 
T5E;feW^*^::!»M#2^S;^K-^5»•&. !R5a#2»f^ffl 
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ySi, H 2 7 Jiin^bfc i 5 l::««tTJEvfe£ilttfl::!R«# 2*s 
!a^#2<of^fflAVA*J«il>-r5»::?J§o 
T. K^#2<of^ffl:ftVAtrS<5v>T^m$tT,5lgirt;tf 

*sjfiS < si 5 o T;{Si*c^ffl S AHm^^ U* P>n-5 J: 
7(::F^|j^iidS«J«i$ii5. 10 

10 0 9 0] Sfc*lllS?^ffit?l4. 0 2 3<OJ5^7^5/7'3 

0 iS(jf;^xs/^3 o 5ir:fcv^T, tSrt:;{f;^jaae (ffi^ 

-cro/^/wr^y 7 hfi^jeS^lB9t:J:o-C^-JE-B:L*^>n 
-5 2 (^Ba P ffiSfRO^f^ffi ^ V A <DM:^t'S'5v >-c 

SICS':5< r i:/j:<K^#2<Df^ffl:ftVA(Oi?^tc:S-3V> 20 

100 9 11 ^■/t:$:mi&BWiXfi. m2 3(o:^=r 3 
o iXV;^7^s'7'3 o siJifcVT. fBrt:«f;^ia« (ffiRS 

Si^#2(^Wffli5'-r 5 ^jJ' (fiCtS) VT, 30 
[0 0 9 21 *3t*m£?^ffi-^li, 0 2 3 <D;^ 7^;/ 7' 3 

0 2^c:*3v^-c->y ViS^SfiTwa 1 \ st-xj^mmmuwin 

E»rS-:5v^Tfgrrt;{/^mj5S«jE$n, ;^7^s':?'3 0 3 

SiXx Mt::, ^t^j/t's 0 4 l^:*5V^TrtgBEGR:^;^S: 
(rtgBEGR;«/;^«l'&) . o*«?, ^ro|^SSrStt-CgS 
'ft:-t--5rtSBEGR:<f^jaaEJ::a£-:Jv^-ClSirt;«f;^fflS*s« 40 

[0 0 9 3] ;4i:|l2il^ffi-e»K^#(^MP9ll^(^ 

L. ^■©1S^rt;^f^iafi^cs-:Jv^-crtjllSfi«BSS:ffi«i^i-5c 



[0094] EAT. ;ifE%l^^l^«a^il(0»J^3gSo^Bg 
-So ^Vkz/y 7 hS^M^e9&U!MIB^5'-f ^V^'i^^ 

vmm.1 i»cj;o-cia«#2<^/</i':/y 7 hs, 

mr^o TtllSf^ »3*5»t 5 rt SB E G R ;«f ^^^-^^s^-fb-r 
5, rtg6EGR;5f;^t4-&*s^Mt:-r5»wfc*»3i»i3t,-r-# 

xmt-r 5 rtSS E G R :xf!i-& SrjEflfelcStH-rs 

[009 51 036 \t>^m:mmm\ziisni>!S.^^m%Wi 

«^mHPS■^SI^f ^ns, 0 3 6 tc^-f- J; 5 tw. z.<Djv 
— ^>'/^SM^&$^^5i:. ^•r;^xs'>^4 0 O Jrisv^T^ 

J^ipHtS«s^T*pn5«B8*&i!)^f::»4f^lSEGR:«f:5^ 

NOroi:#t:itt;^7"5'7'4 0 IJCiitf. :^=rv^A 

A. mm^^ ^'^i^vT. K«^rt<^ffi;^PM. ^m(hi 

^igcN E \zm-i\ >-CrtgI5 E G R ;5f ;^f!l-&SIJf!4^i«8^?&fit 

KEGRb*S©aiStt-5o 

[0 0 9 61 m3 7\tp^nB.GRiiy^^^mmi3m-^n 

fllKEGRb t./^/WZ/y V haLTirMH^-Y 5 
(titti) VTi:wM»Sr^L-fc0X-fc5, 03 7tc^-r 
±5 J-, ;:^7"y7'4 0 lt;::*5V''-CSiai$*v5i*jSBEGR 

:»^^^mmm-&i^mK e g r b ^^/u:/ y ^ 

(ffiffl) VT;4Sii^$H5»^«eoT:*:#</i?.. 

038»i^SEEGR is:^m'^mmimi'&^®.vi e g r b 

^Ufe0-CfcSo 03 8{c^-rj: ;^7=^s'7'4 0i 
tr*5V ^-c^m $ ix5 rtli? E G R ;tf ;^fiJ-^^i»4ft«i«^ffi 
KEGRbtt, f^«^VA*S:*:t<;fc5fc?¥o-C:*:#< 

[0 0 9 71 03 9l*rtg5EGR:if;^f4-&«ip«^ffi^^ 
ttKEGR b ^:K^'i=rtwJE:^PMi«M^^S:S^Ufc0 

■CS>5. 03 9l^^i-J: 5»=> ;^^S'7'4 O H;C*5V^T 
aita ^FttS rtSP E G R ;t;^fiJ-g-SipiK«i^^{itK E G R 
btt. Si^'i=rtOJEE;^PM;JSii5</i5{ctSo-C/h$< 
S. 04OlJ:5^i-J: 5f:i> ;^xs/:7'4 0 
$*t-5rt«EGR ;^f<-g-«!fS««S3£^«CK E G R b 

[0 0 9 8] 03 6<^BligtrM»). J!)cV>-e;5^7's'7'4 0 
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■&3t«ffl[KEGRST*S^m$n-5 (KEGRST^K ^^E{M<^ffi;^^cS^V^TrtgSEGR;^f;:^Sll^Ji^gfttl$i^'^ 

EGRbXKPA) „ oSt), [hUEGRit:Kp]^ti^ V^:®^J: <? rtgBEGR:^^fiJ-g'^SrIESgJr^taU 

PAi:*:^stffii:oB8«4^^LfcHT?fc5. 04 1 tr^i" [o 1 ool i^t. :i<r>^mm<r>Wtiii>^J^m-t?iii. ^< 

0- C;»ct<it?.« i-'irJp^. l^^F|5EGR;</^f!l-&tt;*c^ *&flSST^^<yi^7':i— 5'7'»M>4'»c:*3tt5i§irtJEi:® 
04 1 J; 5 lr:*:^£Et::S<3v^-C«jE«»KP A lo ^•'^ y T^Kf tc:*5»t50f3e^rafe«>MPffi«[»V>'Vu 

•^(D«JE«a^cS<5^^Tl^^EGR;itf;^«I^SrffiIE ^# 2 <7)T«Efl9<^ffi;^) tK^t=rt<o£E;^ m^^2<o 

1- SwttWffiT'fe-S, 04 2ttWffii:#B8l2lfe»NE ±»teffiS<Z)flE;tj) i:WM5>{J:ft-:5v>Tm(*9gPEGR:^r>^ 

timmmitr>c:>^\^n&GNt(Dumi:mvitmx m-^irnmv. ^(oms^f^UEGRif^m-^irmM-r^ 

fc-S. 04 2Jr*-t-J:5tw, =gffiii. :ffilillieiSNE;4s r t Jwi »7#?)nfcrtgBEGR:<f;=^f«J-&tcS':5V'>Trti^ 

^tlJlGNi4S#</£5tc:?J§o-CiiS<?'i5„ 04 3lirtgB /^yu^;*— -'^7 s'7'»!Bg'l'tc:*s»tSK^# 2 <^gB P 

EGR:tf;*S4-g-«r«jE-r5fcit>©WffttjE«aiWflEt S'T^IHI* t:i*5»t5®^#«>Ji«E 

<r)MfilS:5^Lfc0-^*)5„ 04 3»;i5^i-J: 5f;i. fTBEtt lMco£E;^7^t;fTlStffi!l<Off:^<D^'fli;4S;»c#VN|i^-efooT 
E^S»iWJE/JSSS< ^i-5»j:?eor;*c#</i^.„ 20 t>, rttBEGR;)y^«-&Sr]E?iJw»taUv (^^^Srig 

f^&EGR:ff:^mMiSEE/)m<^£?>^iifm<^£ mzmm-r^:itAixt^. 

5. lo 1 o 1 1 03 6<oiftBg»rM*)x ^lcv^^?;;^7^s'7'4 o 

loo 9 91 ^nL^^^mi&<O^J^mX\-t. 03 6(O>^ 3-t?l4. *a[51c>rtSi5EGR;5fXtiJ-&KEGROi:KMl' 

xy3^4 o 2<o^?:«>;F0S^<?5;^7"s/:7'<wi3V^T. r>^<DE^:f3PiAtizm^^^xmmA^h<omtM'^KEGR 

mz<!k%M^Hitmznv%^f>^\z<&?<:^ti?>mSiif^ SM*s3?aiSix5, 04 6l4fltr|5i(^rtlF|5EGR;if;^Sd'& 

<o» iSlTs r!!*:#igu;!!f;x»j i:v^5) ^::S-:5^^Trt <^|g»« (= l -t(rE*»e>o^^t;«9-S-KEGR SM) t 

SB E G R ;!f :^fiI-&S««K E G R S T SrffliE-f--5 i: t WleJOrtgp E G R :^fiJ-g-K E G R O i: ro£E* 

04 4tt5*:^jSU;i{f;^*i:®St#2<oqz*!& PMi:<Dia»Sr*bfc0-efc^. 04 6 J;^i-J; p ic, 

«}j5cMPffiS -'<7S'7^M4»»::te»t5K^ «frlHirortlSEGR:*f;^i!l-g-wl^»a^l4. Sftmort^EG 

#«)MPffiS<osF*&|ff) t®^#2©sFft&fi«j'5cW«ieE 30 R:«f;^«-e'KEGRO;iS/h$ < i&5»::«oT'h$ < /ji 

wjE;^ji:<o|fe»<^¥*aiii) i:<OM^Sr^Ufc0-t?*)5. </i5. o^t). taiHl*»e>0^<kf!l-g-KEGR SMtt. 

04 4»c^-rj;5fw. B*:#aSL;?f>^a«, K^#2(OM a«fl5i©i'3$BEGR;<f;^fW-&KEGRO;JS/hS< iCeStrfj 

PESf!!i5;k:#</j;5trt*o-C#< Jit). ®«l#(7> oT:*:* < 9 , tit^ K^Wrtwffi:^iPM*Sil!< *-5 

'bffi</i-5JCtJ&o-C#<Ji.5, 04 5li [0 10 2l 03 6<0|ft?gicM«J » J!fcl-'T?;^XS'>^4 o 

rtSBEGR;{f;^i!|-^3t^ffl[KEGRSTtB*:#5SU;«f;^ 4-e»4. rtSBEG R;tf>^fl|-g-3e«ffiKE GR S T i:MlHl 

»troS8«Sr^Lfc0-e*>-5, 04 Str^-fJ; (^rtgCEGR;<f;^fiJ-0-KEGRO (=^0r (O/U— 

giJ E G R :ff:^m^l^'^m.K EGRST«:!*:#)lL;^f^fi *5|lfT $ ttf:: t%iZy^T-^:f4 0 4izm^X^m^iXtz. 
;SS#<'£5<^fieoT;*:tr<7S5, o*t). rt^EGR;«f 40 i^a5EGR;^;^f'J-a-KEGR) ttam^hco^^tm-^K 

^Si'g'jtffi'iBKEGRSTtt. K^#2(Z)MpB««J:^ EGRSM^:lcS<5v^-crt«^EGR:^f;^S^'g■KEGR«s 

t</3:^lZ^'oXi^%<fJ:<0. ISF^EE/JSK^'grt ^HJ^t^-S (KEGR*- (KE G R S T-K E GRO) 

<DS.tlX<!)iiK<^j:^\c^oX:k^<fj:^o :i(D^mm XKEGR SM+KEGRO) . »:V^-e;^7^s/:7'4 0 5 

{riixjf. "r^»i#««lr J;oT^H-e:L.*f>n^)^^vl' T't±. (^gBEGR;if^f«-g-KEGR t 1 Efe^/cO <0® 

7';i-w<7 3'7^W«*)<DK^#2<oMPffi«i:. X^^MGl^bWM^^^E b\zm^\,^xM.-Xmns 

:^—/<7y^^m'^\zm-f^vR%^2(r>Tmm<oS.ti A^s^WSnSo 04 7f;iS^-f-i5Jc:. ;^7^y7^4 0 5 

(^rtffi) SU'iMfflacOffi:^ (K^trt<7?JBE;t)) irJcS {c*5V>T^tb$n-5^;k^»S AI4. rtgl5EGR;{/;=^fiJ 

r5\^XP^UEGR:ff:^^^f)i^m^i^s ^r<7?rtS8EGR -&KEGR*Sii5< JfcSt-tJeoTil^-frLfebJXv 1 Ih1«5 

;«f::^fd-&J=S^v^Trtji^M*SM«iS*t5fc*. BrSKi afc!JoKA^«fl:GN*Sil?-/jr</iS»ci*o-CiS^-BrL 
#«B«»cJ;oTaE5E-tirL*i!)f>n55H^#2«>BBPffi«<0 50 ifohiXZ. 04 8»±;S;k^»iSAt«K0l5«NEi:© 
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[01031 ±^ bfc J; 5 tw*||J6?g«S-CJi, 036© 
R;tf^S<-&;5^ UT^J^VPt/y 7 hfi^ 

^tb$*t, ^<^rtgi5EGR;tf^S!l-&{::S<5v^-Crt*»«IB8 
2 0 9 8 9 5^<2i#t3f2ife$ixfcrti!^||0*Jffll^a<0 

J; 0 Iw pllJ;»#«l«<c: J; 5 K^* 2 wBa p ffiS^^H^: 
r i: *< rtSPE G R :«f;:^S«^*s»HJ $ii«4i^ 
itJfc. rt«BEGR;!f>^W-^S:jE«t»r38Ctilb, tmm 

P i5iS;d5^M-li: L«) bttS #^T-feo -C t E G R 

P*t»;itt. 03 7fc^bfcJ;5J:iKa#2<D 
BaPEE«*5JSAP-t-5»3t*oT, K^#<73WPffim»'»-^ 
V>T^tli$n-5rtSBEGR;tr;^«l-^*Si«</.C*)s 04 7 
tr^bfcJ:5fwrtg|IEGR :y < ;i 5 J^eSo T 

^i^^^S A*siSA-frbii)f>ix5 J: 5 fci^iSI»«Bi*s*JP 

[0104] XJc*|gMi?^J®-ci4, 036 <r>:^Tvy4: 
0 iRXJ^^'ry'TAO A\Ziii\,^X. rtSB E G R ^f^xfj-a- 
iiS, -si^Sl^^^t bT<DxVpyy 7 bfi^Xg«9l:i 
J; o T^M-ti: Vit>hit^ 2 (Dj^mi^ V A tr S<5i, > 
T^til^tL. -ewrt§iJEGR;{f^fiJ-e-jrS'^V^TrtB« 

- 2 0 9 8 9 5^-{d:m\zm^$ixfc\f^iimm(ommmm 

W Sr#lS-f-5 ;i i < rtSS E G R;«f ;^fW-^;iS^tH $n5 
i&^J;'}^. rtei5EGR;«f>^#J^SrjE?t{;:ai;tilb, 

rof^ffl^ V A^s^JHi: b* e>n5^t?fco T t> rtSS E 
GR;{f^SiJ-a-S:iEfitfr^ab. rt*^MSrjg«lfc:*iJffl)i- 
5rt*s-e#5o i^JHBfctt, 03 8»::*bfcJ:5J-K« 
#2Wf^ffi^VA;i5iij!]p-f-5|ctt§or. KM#cof^ffi:ft 
lrS-:5v ^•r»ffl$^^5rtgBEGR ;^ fJ-^^iSS < t) > 
04 7 Jd^rbfci 5 »c:i^g8EGR;tf;^fiJ-^*sii5< JtcSlJ: 
o -CX^ikl^SII S A*sit^-er b* P>n5 J: 5 t;:rt*»»B8 

10 10 5] *fc*|llf|?^®-Ctt. 03 6O;^XS'7'4 
0 lRX^:^T^y4 0 4\ZiS),^X. rt|fl5EGR;«f;xi!|-& 

J; o T^X -a: b«) 2 (OBfl P ®«StJ5f^ffl:^l 

VA(Dj^:frj;iS-:5v^T|¥ta$n. -5r<^5rtg6EGR;«/;^S4 

# 2 row p ^m<ofyizm^\, -'TrtSPE G R ;!f ;^SI'g-*s3S[ 
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. tia Stv5*&-^. 2 P ffiSfJ^S-:? < w t /j: < 

2 (Of^ffl A V Aro;«f t;::S-:3v ^t:rtaE G R ;«f 
-g-*s®Ui$ti.5*&±*)t>. rtgBEGR;{f;^S!l-&«r]Efli 

10 10 61 "tit^mMmf&Xti. 03 6«>;^xs'7'4 
0 lXV^7"y:^4 O 4tw*Slr>r. rtaBEGR:iy;^S«-§- 

K^#2c^MKi5'-f5i'i/ (filtB) VT. 
<ojE;^PM. &tmMlilelS:NE^wS■^^^T^^u$i^. 
-twrtfflj E G R ;(f^W'g-J::S<3v ^-Crt«!M»B8*sffil» $n 
10 5. «o-C*^JS?^l!i»=J:ixtf. Kft#2<OMBB4''f 5 

fgcN E (c^-:5 V ^-C rtge E G R ;«/;^f4-&*s^ m $ n/iV 
-^J:9 4>l^gBEGR;!f;^fd-d-$:jEfiltZ|rmU f^mStm 

10 10 71 *;fe*llliS?^«gt?{4. 03 6a?;^7^s/7'4 
O 2 Jdisv-ri^r^mtwS-^v^TrtgBE G R;«f:^W-&*s« 
jESJx. ;^XS':r4 O 2«>aEJgW-S3V>-C#f^'g'rt<OBE 
;^3v o^!?, W£Etc:S<5v^-CrtSBEGR;<f^f(|-g-*s«iE 
$*t, lit::. ;^-7's'-7'4 o 4i:iS3i^TWlHj<^>'i'— 
20 ^Wbfcrtg8EGR;«/;^fiJ-^KEGRO{wa-:5v>-CrtS5 
EGRv!f>^t}-&dS«jE^Fix5o S§oT*SllfeJglii»CJ:iX 
^iXhlzm<5\>^XP^UKGR:if:^^'^AmiE^ititi: 

10 10 81 ±mi.timMmmi&xj^'(:<D^^mxi-i. 

«<D:^j£(wJ:oTf^gBEGR;{f;^fi:Sr©ffib. ^rnic* 

±mvitmizi3\fzmmo)m^<om\^\i. rtsjEG 

30 R;«f;^t>l-^S:fflv^5S^i:I^SBEGR;^f:^fiSrffiV>5» 

[01091 fSS. **M?^fii&TJ5*w^J^M-C«KM* 
«)M P ffi««?t^S<3v ^TrtSB E G R ;^«-^XttfiS:^ 

Wb. •t<^rtg5EGR;{f;^ti|-g-3tl4»{:i*'5V>Trti^t8 

P Ba^tc^-cSv NT SB E G R t4-&-XI±*«r^tiJ 
b, -€-rortg|JEGR;!f^f4-§-XH:*tcS<Jv^-Crt*»«lBi 

40 [0 1101 SIT. ^%m<of^m!im(o^m^m<Dfsm. 

~0 7 J^S^ bfc^-<0||lig?g^<0«j^ t «|S|r)«|-C*> 

5. /vwr/y 7 h»^siS®9So^MKt5'-r ^^^'^^^ 
hSIBi nrj:o-r»^#2«3^vwyy 7 f^ffl 

'Xamt^nx b* 5 1 , *Ba'i^;kNF»j*-e>Tn-c b^ 
50 -c, «ig*^-f si^^^-c^iksrfrvv p%mxmimm\z 
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[0111] m49tt:^mimm\cism^^^m^m 

— ^V;}S0g*&$ix5i:, 4-r;^7^ -^^S 0 0 ^>l*5V^-C^ 

tiC\^^'ry:^5 0 Hzmtfc ^T'txT'S o i-ett. ® 

V>-CfgfrtaixC Y L T R B /JS^til^nS. 
10 112) 05 Ohi^rtglixCYLTRBir^Vi'P^!; 

hfi:LT/JS/J>$< Ji5{;:t*-3-C:*:#<'i!J. @aK 20 

ix5»;iti§o-C:^#</£5, las 1 (±1girtSLixcYLTR 
Bi:f^ffi^VAtglK<?l' SVi/ (fil+B) VTiroH^S 
4r;^Lfc.Et?fo5o 0 5 1 {c^-^J; 5 1-. X7'';/:7'5 0 
Hc:*5V^Tjmi$ixSiairta4xCYLTRBl4. f^ffl^ 
V A;JS/h$ < JtStctSo-C::*:^ < 
(0 1 13] 0 5 2ttMl^SLnCYLTRB irKMWrt 

::^xs'r5 0 Hr*5V>-C||cmsn5lSrtaixCY 
LTRBI4. K^Wrt<0JE;^PM;a5iS< /£5t;:t¥oT/h 30 
S<jS5, 05 3tt1SrtaixCYLTRB 
NE t«>H^^Sr^L/c0-C*>-5o 0 5 3 tc^^i-J; 5 1-, 
::^7'y7'5 0 1 Jc:*JV>-C3¥ta$ir5iafrtiSLixC YLTR 
BJ4. «HIlltefJ:NE/4Sii5<''i5iwt¥oT:*:tr<7S5. 
(0 1 14104 9<D|jiigjcMt). »:v>T?;^xs':7'5 o 
2-C»i. ISFrtatvCYLTRBi: llHie^fc!?<75®A^ 
fCfiGN i:«S§8llI*S«NE h. \z.m^\^XM,-Xmm S A*s 
^a^nSo 05 4l4^;k^»SAi:1Sil*JSL4xCYLT 
RB t l|5Its^fct)<?>SiA^^SGNi:<OH«Sr^Ufc 
0Tfc5. 05 4(i:^-f-J; pic, ;^xs'7'5 0 2»::*sv> 40 
-C3Sia$tl.5;S;'c^fflSAr±, fSfrtatVCYLTRB^S 

5 5 t:j:;^;kl^M S A ^«iB9lsl«5%N E ^ <73H^Sr^ b^b 
0-e*>5. 05 5»C^Ufei5l-, ;^7^3'>''5 O 2JC*i 
V^T^Ui^ixS^^k^fflSAtt, «Mige»NE*Sii5< 
/i-S ir^* o Tii:i|-ar bit) bn^o 
(O 1 1 51 ±3^UfcJ;5J-*IIJS?^fl8-ett, 04 9«) 
;^7's/7'5 0 i{::*jv>-c, ISrtatvc Y L T R B *K "I 
3E!S(i#«l«t bTO^</w::^ y 7 hiS^H^e 9 ioT 50 
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e>ix-6ffi«;#2«)gBPffi«f»::«-^v^Tiiai$n, -t-rolB 

rtaixCYLTRB»:::S<5v^Trtj8S«H;>s«iJI8i$n2., . 
tSoT*^life?^®»w iixli, #M2000-7380O 

'fc<«rtiLnCYLTRB>65^m$tl5»-&J;«J t), 
rtaixCYLTRBSrEflUcSWb, rtjl^BISrig^JC 
8?Jffll-t-5Ct*ST?#5. 0*5, iR^#2WMPffi«*s 

^js-ar b* t>ns»^T*)oT tfSrtattc Y l t r b 

■5. l^iBBJwJ*, 0 5Oti^bfcJ;5li®^#2<OBgpS 

ai$ix5«l*9fLHCYLTRBiS:*ci;< J'^t), 05 4 
5% bfc J: 5 {w^rt aix C Y L T R B < -5 JctSo 
XiS.-X^m S AyJSjg^-tirb* fj^tS ± 5 

(0 1161 MJc:**JS3f^^-X?tt. 04 9<D^v-yZf5 
0 1(::*5V^T, fSrtiLixCYLTRB;*s. m^^2(Di^ 

mi^vA. f&n.^2<ommf'-f^>'ii^ mm vt. k 

^«rtoffi;^7PM, xu5«lHla(E»NE^c^^^T3^tttl 

$tt, -t<^f^rta*^CYLTRB^rS<5V^-Crt^li;4S 

ffl:ftVA. KM#2(?3MMi5"l'5i^i!^ (fitti) VT, K 
^'g=rt«>£E;^PM. &tm§ailHE«cNE»cS<5v^-CfS5rt 
SL*V C Y L T R B ^S^C Hi $ H Jfcv J: •? tfSi l^att C 
YLTRBSrEfflllw^tilb, rt*aittlHSrjg«»C*J«)i-S 

(01171 iaj, *iiiffe?gjaRV-e<^^?^0'J-en«^# 

<0MPffiW^^rS<3v^-cfSirtai^Sr^Hlb, ^ofSrtSL 

«iT-»4. ^^#<^MPffi®^^cS-^v^T1g^^*3SU^?l^®lll 
b, ^:Wiartan»::S-^v^-Crt«!a«liSr*Jffl-f-5 r t 

[01181 >i^?im(Off^m!kM<omm^m<om^ 

iBi-5;^^^v>-C0 1 ~0 7 ic^byh^— <75^JfeJ^liO 

v^Ttt; 0 3lr^bfe±5»::*A/-XiiS^F*5i^^6en- 
^^'fkbTV^-S^A^SKJt^Jx-rv^S^iS, *lllS?^«iT 

[0 1 1 91 05 6l±;*:|lli6?^S8»r*5»t5:»A$a«?:^j£ 



( 18 ) 



2002-180894 



33 



34 



lE«*s(£v^i:#l=«<£ai*^L*sai*?$n, r^'-fe/uM 10 

< * -5 o TiS*^ $n 5 * A * A y 

«i $ * A * A / — Xas $ *s?«S < * 5o 
[0 1 2 01 ifev^-t?;^xs'7'6 0 ^/x^*^^' 

i(«F7i-5. ;^xs'7'6 0 4-e«:. s«S*vfe*-t.-><o§) 

mt. ?&*P*:ia-fer>'-i^2 0(om;^ffl[{rS<5v>T^m$n 
fc;^*P*ia i: . 0 5 8 Jc^-r Bl« i l^S-^v ^T A«J#i 20 
;t]^^^;»sji;&$^^^o 05 8»:»A^^;tiStL^49IB9lB] 
*G»i:Jfta7kfii:<^M«S:^U:/t0-Cfc5, 05 8 1::^ 
i-J;9»::> * A^i^^iitvli, *iMlHlfe^*5ffi< *^^- 
[01211 :^mmmm<D^mmx'n. j^sPTKss^trs 

;ii:t^l6-e*>5, 05 9fi*A«Ilfe^»tLi:}ftffii:W 

§i«Sr^Lfc0-efe-5„ 05 9lc^-rj;5{::s :*A^^ 30 

[0 12 21 :*^miis.mm<om<ommm-Qti. *a«z>^« 

06 OI4;<;A4r^j^x.-53tJ*cojt^;dSffi$ti,S 
«F» i: ^ISJr * A *s«)«|Jp5 t 4-^ Ufc0 

■CfoSo 06 Otc^i-J; ;i>A^^^im (=mm 
t 1 -NfPtO t 0) iim'^^n. H^li^ASrNfffl t 1 {r 

t OJCH5$n5w 

[01 231 06 1 ti:^^mMm\ztsn^)^$^^u&n 

@ffe^HM[lT-|lfx^?ix5, 06 Uw^f-tpJ-, r<Z) 
jv^'^i^amfb^iiZt. *-r;^7'5y:/7 o o»j:i3V> 

V^-e:^X5'7'7 O l-e»4. «MlHltelS^ri^1M 7ro(±J:^l 

V^t?;^7'y7'7 0 2-eB:, ;»AjSK*ft3tfii*sR;?)Lii*tb 
5, o4 t), 05 6(0;:^7'>7'6 O 2lw*JV>-C31#i$ix 50 



0 3-ett, ±3*bfc^Jg«Bi:PI««)*feti:J:«j llsl«5 
S:fc»)<7>SiA^^SA5^ttJ$n-5o ^J:v^-e^7^ s/7'7 0 
4-C-I4. *A(0«Si:«MI5lfefci 10«Eafc?)<^)!aA 
^«fii 0 6 2 Jc:*i-§S«i »ca6^v^-ciS«FttjE«»*s 
DLtU$}t%. 06 2(4j£:«F«t]Efil|^^;&A<ofiils^«ii9 
Ete^i: llHie^:fc»)<^®AS^»GNi:oH#Sr^b 
fc0t?«>-5. J5:V'>-C:^xs/7'7 0 5t?l4, 10teSfc«7 

Affi^fi i 06 3 »cS^-t-B8» i »j:S<5v ^T*R«sHjtlt 
*;dSjim$n-5o 06 3»[ij!f(i|sH>t^£j: llil4E^^9ro 

[0 1 2 4 J 06 4l4*3lliJ^«Siwfc»t5;^;k^»i^til 

liSf^raifflfil-elltT^itS, 06 4»c^i-J:5ir, r 

<^/w~^>-*sM*&$tt5i:, *T;^xs/:7'8 o 0Jr*3V^ 
T, ltHltea;'Si»?<oKASaJ:;iSSS5i'fai*n5. iJcV^T? 
;^xj/:7'8 0 i-c-tt, «iaiHl^*sgi;?>^ii*ix5. ftv^ 
-C>^7^s'>^8 o 2-r*yx:^ M.msm'^m^W.^^'^i^^o 
»:v>-e;^-r 2/7'8 O 3t?{4, ;&Aroaiiii:tiHlllte^t 

1 iHlteSfc t) coKA^M* 0 6 5 Jr^-TM^ i: »i»-:5 
V^-C/S;kNf»i!SJ»tH*nS. 06 5H:;fe;kWSai*A<D 
g^ti^MlHie^ir lI51(5afc5©KAS^aGNt© 
li«5r^L7t0T'fe5, 

[0 12 51 Jii^l.fcl?lfiJg«i<^^?^0iJt?tt. *Atr J; 

[0 12 61 

9-5 3 5 O 3-§-<2^«lCiEtt**VfcrtJ^ra<^*!lP^e 

[0 12 71 BI*«2lcffi«l«>«Wl::itt«. I^M^pg 

-53 50 3^^«lifE«g$ixfc(^B^KO*JffllSS<0 

[0 12 8] st^93i:iB«fe<o%^(:J:ntf. 
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10 12 9] n*^4\Z.UMi(0%^izXnt£. KSI#<0 

10 13 01 iil*«5»c|B^<o^iqjj:J;ixli. #M¥4 

-8 1 5 7 4^-{is:mz^^iMtffiiimKff>umms(r> . 
[0 13 11 miiJ^6\zmn<^^m\^xiiiti. 

- 8 1 5 7 4-§-<2:StCfS«$ttfcrtMS«H<0$iJiB)««<D 
J: t) t rt«!S«IHSrig«»r*JPi-5 r i: 5, M 

[0 13 21 li*«7tclBigro%l^»cJ:ix»i. 

So 

[0 13 31 if*«8Jc|E^W^PJ»rJ:tb«. 

[0 13 41 Sil*«9t-fB«ro«MJCj;tvtf. ^ne>W 

[01351 1 o tcfE«w^ig<r 

9-209895 -^ffitilf^^nfcrtiat^BiWSiJP^ 

$tvS«^J;(J t)s rtSBEGR;«r^fJ-&XttS:SriEfi|{c 
9. ai#^#<ollBP®a;4S^M-e:L*e,tvS4i-&X-*>o 

[0 13 61 i!l*«l 1 »z:3E»<o»Wlcj:nii, ^M^p 

9-2 0 9 8 9 5^-{t!:m\zwMi^ixtcf^)imm(Dmm^ 

iSr%ffl:i-5 r t /jj < rtSiJ E G R ;t/^#J-&xi4»*s^ai $ 
n5«^J:*)fc. rta5EGR:*f;^«-^Xtt*Sr5E?aU::» 

[0 13 71 it*«l 2»j:|^<o«e8»cJ:Jxtf. Kt*$S 50 



S<5v ^-c rtSS E G R ;^fa'&X«fi*s^m 

K#m#05M P ®at;i«':5 < :i < Si»^#«Df^ 
ffi:^<7?;j»^t'S<3v ^Trtg|5 E G R :«f;^»iJ^XttS*5^ffi $ 

[0 13 8] n^mi 3{z^Mi<ommizi:tif£. 

SISEGR;(f;^fi|'g-3(»:5SrIE«&(^9mb, l^lg^BSSrii 

[0 13 91 it*«l 4t3fE^«)«Wl^iHtl> ^ttb 

K>5t.<^^'i< it — 3t;i^-^v^-rF*3?»EGR;«f;^fd-& 

[01401 W*^ 1 5 \zf^.^<D^mcXi^l^■£. -sjM 
t>-:*<oKP®iS[w;?^j;iS<3v^Trta5EGR;tf';^ 

E G R ;^Sy-&X«»i6s^tU $ tvTS; V ± 0 <>, 
F*3gBEGR;(f^«4-^3^(;j:StrjEfll(r^fcBU. I^^Ht: 

[01411 gs*3Si 6\zmm<o^m\ciititi. mm^ 

X^oXii. rt$PEGR:<f^S!l-&3^«:SSrjE5Slc3ia 
[0 14 21 W*3®1 7Ji:6E«w«Wfc:J:ixtfx 

-Crtj|^ia*SSfli»SiX-5i^B8 2O00-738O O^^ 
«a«|»::±o-C!K«#<^MP®®;i5|gH-iirbtoe>nrc»^ 

[0 14 31 iS*3Sl 8»rfE«<o«l«J;::J;ntf, 
[I2l®<^®¥'ifft?^l 

[El 1 1 ;4:^BJ<ort^Bgw$iJfflJ^e<D^-(D|iaiJ^«| 

[021 mi iz^vftfh)im^<ommMn'&^mm^ 

mmmxhi), 

[0 31 0UrS^Lfe®^#ffl*A&Ot;&A'>-y7 

[041 01 jr^Ufc^-«/i':?'y 7 hfi^H^«^«)S^iBB 
0-C*)5o 
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[071 HIH^''r h3gBiiSf^t!)$*v50»::# 

[El 81 m-(D|llfe?^li»c*3»t^^;A:^»i©ai*fe«rS^ 
[091 £E)i5g±5E^^rtffi*:S^P4^^PCYLb 

[0101 £i)j|J:$E;^l^l^£:^«|fii^«[8P C Y L b ^ 
A V A t K^«rt WEE* P M t <7>BSfi^Sr^ UfcHT? 

[0111 EEiJS±5E;^l^rtJE;*«lil4>t«iP C Y L b 
f^ffl A V A t ro£E;^ PM i (7?i8»Sr^ UfcEt? 

[0121 £Ei^±5E^^rti3E;^J^ip4^«eP C Y L b i 20 
MK^'W' 5:^^^ VTiK«l'ffrtroffi;tJPMi«> 

[0131 &^±^j^mmf^&t)mm^mp CY 1. h t 

mm^-^%>if (&ta) VTi:K^'ffrt<?5ffi;tlPMi:<0 
H«Sr^U^0-e*.So 

[0141 ffiijg±5E^,Nf1Srt£E*«iP^«P C Y L b i 
[01 51 ^'X'l^ms Atm^±JtMS^P^S.tlV CY 
<Oi8#Sr^Lfc0t?fc-5. 30 

[016 1 M.'Xmms Atwmmm^i^B. tn^^^TTi 
[0171 ^s-<^)|l^6?g<s^::i3»t5*s1s^Dtlt^3)[Hi*» 

[018 1 K^T?E^^tirtJ£:^^2i^liPCYL I N 
S:*Lyt0-Tf4j5. 

[0 1 9 1 KaT5E^^rtffi:*?^JP^ffiP C Y L I N 
b tf^ffl:^ VAi:K^l=rt<D£E:^PMi:<??i8#Sr*Lfc 
0-C*>-5. 40 

[0201 !R^T5Ej#il^1S(^JE:^S!il*tli8P C Y L I N 
biMIB;?^ (.Wm) VTt®^5i=rtroBE;t)PM 

[02 11 ®^T5E^>^rt£E;^Sii«^PCYL I N 
b i«IB8lalte»NE i<oBi^Sr^Ufc0-e*>5, 

[0221 B!iSHft#t»Q I N J t^%TW.MJmWinS.tl 
PCYL I NtHlfl^W' 5 y<ju:f:ir—y<7 
yzf) VTi(^Bi^Sr*byh0-efc5. 

[02 31 ^^<r>mmm\7i^nhM.-jmmn\^:fs^^ 
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[0 2 4 1 ffi)|g±?E;^^rt;tf;*iaS^*4felllT C Y L 
hi:^f\^:f\}-7Vmi.Ttm9^ii^ir mm VT 

i:«)K«Sr^uy5:0-efcS„ 

[0251 mi&^fim^p^:a:^mmmm.T c y l 

bi:/VU7'y7hfiLTiMH^''f ^V^^ «iS:1e) VT 

[02 61 ffi^±5E^NFiSrtjtf;^iaaF^sp^^ffiTCYL 
b t/'^-'uyy 7 hfiLTtf^ffl:ftVAi:<^H«Sr^bfc 
0-C*>5. 

(0271 ffii|g±5E;S«PlSrt ;!/:x®lS«*<RfiT C Y L 
b i:^^yU3/y 7 hfiLTi:ffffl^VAi:«5ra«SiSr^byt 

0T?*)5, 

[0 2 8 1 ffi«±5E;SiB#iaf :^JaitS!i*t«8T C Y L 
b i:«^«rt«>ffi:*PMi:©Bg«Sr^Ufc0-t?fc5. 
[02 91 JEj!S±5E;*iI^rt;«/^iaS«iP<^flSTCYL 
b 4:«llilil*5«cNEi:OBi»*^bfc0-ei95o 
[03 01 Sf»«iEfflKTWALLi:. J^yv^fifiT 
wall iffifil±5E;{§:^(^:«/;^i&a#*4^t«TCYL 
btro^ir. tttiilHHE»NEt(OM«Sr*bfc0-Cfc 
5. 

[03 1 1 KA^^M^'fbMjEttKT I N^«i!i9J^iP7k 

iSTwtKA^^ftGa i;rc)H^S:;^bfc0-efcS. 

[03 21 F*igI5EGR;(/Xiaa[^<t:«jE{itKTEGRi: 
l^gp E G R ;^fd-g- i: <Z5Bi» SrS^ L.fc0 t?fc So 
[03 31 rt8JEGR:«f;*iaft«<ll«3E|aKTEGRt 

Bi«SS:^bfc0-t?fcSo 

[03 41 l*Jg|5EGR;</;^iaj[^<t:ttHiSKTEGRi 
fltllHlw^Jt t WM^S:^ L.fc0T?ab 5. 
[03 51 ^i^^»SAi:ffiiHI±5E^^1gSrt:^^igaT 
CYL t llHjfeSfcUroKA^SiSGNiOli^Sr^b 
fc0-C$)5. 

[03 61 ^ra<^ll%^^(^:feNt'3;i^;A:^M^m:&i£Sr 

[03 71 rtg|JEGR;tf^»J-g-aiP4*tfi§^SfiaKEGR 
bt^<^i'yy7hfi:LTi:MH^l'5:^^' VT 
t<Oia«S:^b:fe0-e*)5<. 

[03 81 l*9lfl5EGR;tf;^«-g-^m>bt«S^fltKEGR 
bi:<^ffl:ftVAtMK^-r ^i^iJ^ VTi:0§|» 
Sr;^bfc0-eS>5o 

[0391 I^SV E G R ;(f ;%«|-^«|i|S4^1|g;tf!riSK E G R 

b i:Bi^Wrt<'?ffi;^PMi:<7?BS#^Sr^Lfc0-efc5<, 
[04 01 rtgBEGR:<f;^»l'g-SlipiK«iS^ffiKEGR 
b i:^MlHlfe«NE i:«>MffS:*bfc0-eS>5. 
(04 11 *«ffi«rjE«»KPAt*^ffii:OH»S:S^ 

L.fc0-T?fc5, 

[04 21 irJBE^:^iSlH]^I^NE<!: llElis^/ctXD^A 
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